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ATHOLIC BHSIOPS BACK U.S. 


COLLEAGUES ON NUCLEAR ARMS 


Brisbane THE COURIER-MAIL in English 9 May 83 p 12 


[Article by Tess Livingstone] 


[Text 


AUSTRALIAN Roman Catholic bishops have applaud- 
ed their American counterparts for entering the nucie- 


ar debate by 


a strong resolution calling for a 


producing 
halt to the testing, production and deployment c’ new 
nuclear 


weapons. 


“Nuclear arms are one of the most 
t nt issues that we have to face 
sal deny hve tasted Geo enasilon ine 
way that is very courageous,” the 
Roman Catholic Archbi of Bris- 
bane, the Most Rev. Francis Rush said 


yesterday. . 
Neither Arch Rush nor Aus- 
tralia's senior Catholic bishop, Arch- 


bishop Edward Clancy of Sydney, said 
he was surprised at the extent of the 
American bishops’ endorsement of the 
resolution — the 150 page document 
was supported by 238 votes to mine. 

“They have been working on it for a 
very long time, for years,” Archbishop 
Rush said. 

“Every nation is morally bound to 
work for peace, and the heart of the 
question is whether the nuclear deter- 
rent is morally defensible.” 

He said the issue was both 2 politi- 
cal and a mora! one. 


Both Archbishop Rush and Arch- 
bishop Clancy @ statement 
which the Australian bishops pub- 
lished in last May. 


The statement said, in part: “Chris- 
tians must assume a leadership role in 
the work for peace. 

“They must condemn the arms race 
unreservedly for it is a danger, an in- 
justice, a mistake, a sin and a folly. In- 
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deed, the arms race represents a choice 
of death rather than life. 

“In saying all of this, we do not deny 
for one moment the right of every 
country to defend itself.” 

Archbishop Clancy said the Ameri- 
can bishops’ support of such a strong 
anti-nuclear document could be seen 
by Russia as a sign of weakness. Arch- 

Rush said there was no possibil- 
ity of churches within the Soviet Un- 
ion being able to lobby their govern- 
ment in the same way. 

But Archbishop Clancy said that 
ae who said that it was futile for 

estern bishops to cal! for a halt to 
nuclear weapons when their voice 
would make little impact in Russia 
were taking too simplistic a view of a 
complex issue. 

Archbishop Clancy said he had no 
doubt the US bishops would have been 
im touch with the Holy See, and would 
not have acted against the instructions 
of the Pope. 

Bishop Cuskelly (Auxiliary, Bris- 
bane) said he admired the bis for 
tackling the issue and stirring up se- 
rious debate across America. 


AUSTRALIA 
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EUROPE WARY OF GOVERNMENT URANIUM POLICY; SALES TO FRANCE 


EEC Warning 


Melbourne THE AGE in English 9 May 83 p 7 


[Text ] 
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Hayden on Fxports to French 





Canberra THE AUSTRALIAN in English 19 May 83 p l 
[Article by Errol Simper|} 


[Text] Australia would continue to export uranium to France at least until 
a review of safeguard arrangements was completed, the Minister for Foreign 
Affairs, Mr Hayden, pledged yesterday. 


Speaking in Sydney on his return from a two-week visit to Europe, Mr Hayden 
said: "We have a review of bilateral safeguards arrangements under way, 
and until that is completed--and it will take a while--existing contracts 
will be discharged." 


Mr Hayden said that implementation of the official ALP policy--not to export 
uranium to France as long as it continues weapons-testing in the South 
Pacific Ocean--could worsen Australia's already-sensitive trade relationship 
with the entire European Economic Community. 


"At the EEC in Brussels, it was made fairly plain to me that a termination 
of exports of uranium, provided for under contractual arrangements, would 
present very serious problems for the community generally, and not just for 
France,” he said. 


Mr Hayden said the problems would be "in relation to whether Australia was a 
reliable supplier of commodities--and that would include things like coal." 


Predictions 


On Australia's long-running battle over the community's Common Agricultural 
Policy ( allows the EEC to undercut Australian prices on world markets with 
heavily-subsidisei produce), Mr Hayden said there were "vast political 
problems" for the EEC to overcome. 


Progress toward reform of the policy was likely to be "slow and difficult" 
but there was consolation in that the EEC itself desired to change a policy 
which accounted for two-thirds of the community's budget. 


On general economic matters, Mr Hayden warned that Australians could “tear 
this country apart” if they didn't work together to overcome what he called 
"these tough times.” 


Mr Hayden said: "I have to say that, in the last 24 hours, predictions from 
America that interest rates there have probably bottomed--and might even go 
up again--are very disturbing. 


"The major thrust of discussions with European representatives of the OECD 
are that unless North American interest rates come down, then any American 
recovery is not going to be fully transmitted to Europe and to the rest of 
the world. 











"The reason simpiy, is that high American interest rates are dragging money 
out of Europe.” 

"Now, for Australia, that's not good news," he said. "We're largely a 
commodity producer and seller on world markets, mainiy mineral markets. Which 
means we need a world recovery to pick us up. 


"It means that unless American interest rates come down, we're looking at a 
situation over the next year or so where any economic activity is going to 
be very strained. 


"We can do a bit locally--and we've got to. But it's going to be limited. 
What we do is going to have to be done together. We're going to have to 
pull together. The prices and incomes policy of the Government has to be 
supported by all parts of the community.” 


CSO: 5100/7532 











Hayden Talks 


PARIS (AAP)\.-— The Austra- 


free zone in the south-west Pa- 
cific, and to take leadership in 
lifting the disa:mament issue as 
an internation! debating point. 

The Foreign Minister, Mr 
Hayden, foreshadowed both of 
these initiative. after talks with 
bis Freach couaterpart, Mr 
Claude Cheyson, aad the 
French Secretary of State for 
Overseas Departments and 
Territories, Mr Georges 
| emoune 

Mr Hayden also discounted 
statements by the New Zealand 
Prime Minister, Mr Muldoon, 
that an end to testing was in 
sight. Mr Muldoos had talks 


IN CONTINUES TO FRENCH NUCLEAR TESTS IN PACIFIC 
in Paris 


‘bane THE COURIER-MAIL in English 13 ™ y 83 p 8 


with the French President, Vir 
Mitterrand, earlier this week. 

Mr Hayden said: “We didn’t 
get that message at all.” 

Mr Cheyson said that with 
i scientific methods it 
would be the hope of the French 
eventually to test trigger devic- 
es in a laboratory situation, but 
that they were still a long way 
removed from that. 

Mr Hayden said: “I! think 
therefore that a prospect of 
testing in the south-west Pacif- 
ic, given the other statement 
the French have made aboot 
their firm commitment to an in- 
dependent nuclear deterrent, 
means very simply that moving 
the wy | away from the 
south-west Pacific at this point 


is a long way off.” 











More on Paris Meeting 
THE AUSTRALIAN in English 13 May 83 p 4 


Canberra 


[Article by Philip Beard] 


[Text | 
AUSTRALIA is io launch a Mr Hayden said u dic not Solomon Island Nauru 
big diplomatic effort to secure matter what devices were Tonga Papua New Guinea. 
a nuclear-free Zone in the being tested, “the socialist Cook Isiands Kir. Bits. New 


south-west Pacilic following 
et another strong rebuff for 
Canberra on its objections lo 


Government in Australia 1s 
against all tests amd stockp.- 
ing of nuclear weapons 


Zeaiand. Nive. Tu:ala. West- 
ern Samoa and Vanuatu 
Earlier thus week. al a mneet- 


French atomic testing at He said he would lobby for ing with the New Zealand 
Mururoa Atol. the zone before the 13-nation Prmme Minister Mr Muldoon 

At a meeting yesterday. the South Pacific Forum met in President Mitterand had hin- 
Minister tor Foreign Allair Canberra in August ted that the French were opti- 


Mr Hayden. was told by Lhe 
French Foreign Munister, Mr 
Claude Cheysson, that thx 
Gevices currently being tested 
were nuclear triggers. not war- 
heads, and were clean 


Nuclear-powered and nu- 
clear armed vessels would be 
able to pass through such a 
nuclear free zone 

Work was under wi * witnin 
the Foreign Affairs Depart- 


mustic about shortiy being abie 
to est the nuclear trigger 
Gevices away from the South 
Pacific 

Mr Hayden said the French: 
had given him no indication 


Mr Cheysson said France 
would n 


ot stop the tes 


ment to secure the support of 
the Governments of Fit. the 


Northern Territory View 


ydney THE SYDNEY MORNING HERALD in English 11 May 83 p 9 


[Text] 


Australia could reduce 
nuclear testing im the Pacific 
by selling more uranium to the 
French, the Northern Terri- 


Speaking at a Sydney Chamber 
of Commerce luncheon, Mr Ever. 
ingham sand the French Govern- 
ment would be willing to accept re 
strictions governing the use of 


torys Chief Minster, Mr uranium wm retwrn for contracts 
Everingham, said in Sydney guatanteemng stable supplies. 
yesterday “The French are now looking 


“We can wave our wumpotent 
diplomatsc fists at the French end. 
lemly over thew tests on the Mu 
rota Atoll wath litle effect at 
present — but if we were their 
ma;or and most stable suppher of 
viamneum, we could exert conud 
crable leverage, not only on 
testing, but thei Pacific policy 
generally.” he sad 


for stable suppliers to replace 
uranium imports from former co- 
lonies which have proven unre- 
liable,” Mr Everingham said, and 
predicted thut vramum demand 
would outsinp supply by 1989 
giving Austraha the opportunity to 
influence the world 


“lt = an opportunity whch « 
our responsminty to take up. Cur 
uramum industry has the capaci) 
to give ws wenght cut of all prop 
orion to our population and econ 
omy. m world affairs ~ 





about when the iaboratcr:- 
type testing would start 








° ° ’ 
‘ ® 
: - . 
>ut . . . ~>* '_- ~-< 
” * . * 7 4 = Mia -= ° 
| cTiaed ‘ ‘ ‘ ‘ . s ‘ ski A ; 4 | 
] . wv . ’ : 
. an a. 7 " . . > > - . . 
x. ine rr ite A iSLer, iI nawnke, wce it lear CLne YVErmoent w iiG . 
. > e ° ‘ - -~ - ~ + 
eer mn nuciea! werec OF arTmec ADEerican warsniit Ire the ac iric, r 
> . ~ ‘- . 4 > - : ss ” 
‘ . , tik 41Uu ~igagirtisaa " ° & 
‘+ . “n> _ » + . eS . : ~* > ‘_* >> t _, 
. at ime Lime, it Said, J radiia saredc *)' itd Witt Lmer raciida 
a ’ > >> > > ie . * : > : . > - } ° > . -_=-a » > 
id ‘ is Lie L@SLALUSE atic SLOTriNys P' muCcCie I wea ti . r t rie ,UDD Inez i 
- > > , ? | 
mciear waste in tne racitic. 
a “ ” 4 ’ ~- : Ve > . 7 4 oo ro > > -_ 
; : wi wei Alig ia ; ° iu ,ASkCU ; iw re “iit Lilet t VULAU ii S| > Lt 
= ' . . . wi. > - . . , » ‘r+ e Ve | . ‘ > +2 
‘ ; ’ . H s ft a i: r . % a, i iA ai . ‘ _* . that , (rTraiia 
> - oo 7 " . a. > > > > > . 7 > >*s «ers © 
y\ rie : : i ie@a,r i rTeeZze ‘ rie Sai ‘ i | i . . [ . wUUiIG Supt rt | tAVALATS 
; ie@ar > weTed “ail i os 
» » ee 4 >) v . *-. - ow ¢ > . 7 
r J* i : : iSkeEQU wile cre it ._* weit pati Lc. 
. , 
s : , > + > > > + “ , + - : - . . > 7 
[ iwhtt i ‘ ‘ .~i sD ‘ . , | Ria - . UU ALLE suS(tTaiia, 
— » 7 — . . . ’ ’ , ‘ - ls - ¢ .ar aA bh 2 Jenene 4 . 
rt viv DI ‘ é esting ind s&s rake luc iear weapons, na tne ,UDP Ink 
P ’ “4 té if tri ree i . 
ow . ~ } > , : >t w “ALD , ‘ > 1 " > 
‘ t tne sam Cc ime iS we ive cna view, Wwe ire ncernec tO GO NOtniAng to 
: 77 g ’ » 4 e m 4 # ' > > . > ; ‘ , 9 iA 
ncanze,4r UT tii i ehil e reiacvion 1h a> watkiil i¢ nited tates, ne Saic. 
, a ; > 7/7 " ’ > | ’ ror 4 , Be 
j raiid ,iAG } wi ‘ A eae rhe Passake vi nuciear powerec snips 
. " 
t 4 Sid > * 
- ? , ; A ¥ . ; > i ona r Ss 
‘ is arTiv. >" ee ’ ‘ wisn ‘ ee s¢ aii < Trait. 
| om «CO ; ; ‘ / vii le ‘ ne ie) hoe ‘T'S . ff Vv 
th said Mr Naveen MiG iid IsSsSeu ine enF L@ar~-i re¢ Zone with the > secretary 
4 ls 9 . : } j 
I t ite, Mr wea . ‘ iris iast maay. 
’ ; 7 — 9 ° > | 7 ; . on * ha ; ‘a es4 @&} > _+ 
me ire SC hid Ontanuing to nave pA5CuUSSiIONS On Crese issues with OoOvnel 
‘? : ; 
‘ *~ . Ve 4 oes > : 
scifi partners, t iwke said. 
; > ; , . ¢ ~s , ‘ , - ‘ ar ¢ he " -- , . 4 
re *3 iu ; wWOUAG ‘ aii ‘ IpOT t int i ‘ . ‘ sic >> iO ; ai ‘ t outn rat Li ‘ 
_ > 
r t ; eet iTik ‘ até r ni > y* it. 











GOVERNMENT MOVES TO CUT U-ENRICHMENT, NUCLEAR RESEARCH 


Canberra THE WEEKEND AUSTRALIAN in English 14-15 May 83 p 6 


[Article by Jane Ford] 


[Text ] 


THE Federal Govern- 
mént has asked the Aust- 
ralian Atomic Energy Com- 
mission to wind down its 
uranium enrichment pro- 
gram in the first big move to 
curtail nuclear research and 
stop development of a ura- 


mum reprocessing industry 
in this country. 


The move is in line with the 
Government's election prom- 
ises and could lead to an end 
to funding for other nuclear 
research projects at universi- 
ties and research institutions. 


It also puts in doubt the fu- 
ture of two important studies 
— one on enrichment by the 
Uranium Enrichment Group 
of Australia: the other on 
uranium conversions by an 
industrial consortium made 
up of Broken Hill Associated 
Smelters. British Nuclear 
Fuels Ltd and Roxby Manage- 
ment Services Lid. These 
Studies are both now on ice 
until the Government decides 
what action to take. 

Uranium enrichment is the 
conimissions main research 
project, involving almost a 
quarter of its 300 or so re- 
search staff, and by iast June 
the work had been supported 
with a total of $2 million 
worth of national energy re- 
search, development and 
demonstration funds. 


The Government also says it 
is planning to go ahead with 
its election promise to split 
the cominission into three 
separate authorities 

One will be an independent 
regulatory authority responsi- 
ble for nu lear-related envi- 
ronmental protection. health. 
Safety. security. safeguards 
and other non-proliferation 
activities. 


Novel 


A second will be a govern- 
ment corporation to carry out 
the present commercial ac- 
tivities of the commiussion. 
such as the production and 
marketing of radio-isotopes, 
and the third will be a nuclear 
science authority to perform 
the commussion’s other nu- 
clear research work. 

A spokesman for the Minis- 
ter for Resources and Energy. 
Senator Walsh. said there was 
no urgency about any of the 


moves, although the munis- 
ter’s office had told the com- 
mission it would like to see the 
enrichment work wound down 
in the not-too-distant future. 


Splitting the comnussion 
into three separate bodies 
could wait longer and would 
need further discussion and 
consultation 

The split will be the second in 
two years for the commussion, 
which lost a third of its staff in 
1981 aiter a Razor Gang dec!- 
sion to transfer all non-nuclear 
research to the CSIRO 


AUSTRALIA 











CSO: 


Enrichment work has been 
tne Atomic Energy Coniuus- 

‘ons Mam research project 
lor some years and has invol- 
ved the development of cen- 
trifuge technology for ura- 

uum enrichment, along with 
assessment studies and a lab- 
oratory program to improve 
the design of individual cen- 
trifuge machines. 

Testing of the individual be- 
havior of centrifuges and in- 
vestigation of other more 
novel enrichment processes. 
such as laser technology and 
high-resolution Spectroscopy 
of the uranium conmipounds., 
has also been carried out 

The decision to close the 
project has caused consterna- 
ti0On among some scientists at 
the commission. but it is be- 
lieved there will be no retren- 
chments and all researchers 
will be moved to other por- 
jects such as radio-isotope 
works, environmental pro- 
jects or Synroc (the new 
inethod of nuclear waste dis- 
posal developed by Professor 
Ted Ringwood of the Austrai- 
lan National University) 


Completed 


Synroc is one project the 
Government says i is defi- 
nitely backing. but ironically, 
Protessor Ringwood made a 
Strong plea last month for the 
continuation of uranium min- 
ing and the development of a 
reprocessing industrv in this 
country 
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He told the South Austral- 
ian Chamber of Mines in Ade- 
laide that stopping the supply 
of Austrahan uranium to the 
world market would have no 
niluence on the commitment 
of many foreign countries to 
nuclear power 

He said that by developing a 
re-procesging industry im this 
country to extract pluvomuuiil 
from spent fuel from foreign 
reactors. Australia could 
reduce the risk of prolifera- 
tion of nuclear weapons. 


The Uranium Enrichment 
Group. which includes BHP. 
CSR and Western Mining 
(Peko Wallsend pulled out last 
year), completed its main 
study last year. This recom- 
mended that Urenco-Centec 
centrifuge technology should 
be adopted and turther mar- 
keting studies carried out 


The previous government 
accepted these recommenda- 
tions and asked the group to 
report back to it after a de- 
tailed market survey based on 
the Urenco-Centec technolgy 


The group's secretary. Mr 
Nick Brieger, says the organi- 
sation has now suspended the 
survey and is awaiting develop- 
ments {rom the Government. 


The $500,000 conversion 
study, which in turn depends 
on the enrichment study (be- 
cause a conversion plant 
would supply uranium hexa- 
fluoride for the enrichment 
plant). has teen completed 
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URANIUM MINERS IN WEST AWAIT GOVERNMENT POLICY CLARIFICATION 


Perth THE WEST AUSTRALIAN in English 14 May 83 p 23 


[Article by Peter Alford] 


[Text } 


FOUR Federal minis- 
ters recently should- 
ered one of the most 
delicate tasks to con- 


front the new Govern. ‘ 


ment—translating the 
Labor Party's uranium 
platform into firm pol. 
icy. 

The idelines they 
establish will fix the 
course of uranium 
mining during Labor's 
term of office and ine- 
vitably trigger another 
outburst of squabbling 
about Australia's place 
in the nuclear indus- 
try. 

Whichever way the 
Federal Government 
jumps, Western Aus 
tralia-will be immedi. 
ately affected because 
of the Yeelirrie pro- 


ject, 650km north-east 
of Perth. 


As Labor policy now 
stands, the $350 million 
project being devel. 
oped by Western Min- 
ing Corporation is in 
deep trouble on two 
counts. 


c reta- 
tion may allow Yeetir- 
rie to scrape through. 


The policy make an 
important distinction 
between existing mines 
and “new mines” and 
states that a Labor 
Government is commit- 
ted to “preventing any 
new mines from being 
developed during our 
peried in office.” 


WMC can argue that 
Yeelirrie has already 
roduced yellowcake 
— its pilot pracese. 

nt near - 


Another possible let- 
out is the clause that 
allows uranium to be 
produced in association 
with other minerals. 


The Yeelirrie plan en- 
visages pro tuction of 
2000 tonnes of vana- 
dium annually along. 
side 2500 tonnes of yel- 
lowcake. 

But there is one 
plank in the uranium 
platform on which the 
Government will not 
budge—e¢ales to France 
are ibited while it 
continues to test nu- 
clear wea in the 
South Pacific. 


10 


Election 
Up to the Federal 
election, WMC had 
— negow with 
rench ern. 
ment-owned Commis. 
sariat a l'Energie Ato 
ue for it to become 

a big yellowcake custo- 
mer and an uilty 
partner in the project 


Those discussions and 

talks with other poten. 
tial customers ceased 
when the new 
Government withdrew 
negotiating licences 
from all the companies 
developing uranium 
projects. 

WMC's executive di 
rector, Mr Hugh Mor. 
gan, said this week 
that his company 
would not reapply for 
a licence until the min 
isterial review was fin- 
ished. 


“We await that re- 
view with interest and 
hopefully believe that 
the Government would 


France has the big- 
gest nuclear power 
rogramme in_ the 
estern world § and 
finding other custo- 
mers to fill its shoes 














CSO: 


may present WMC 
with a larger problem 


a low profile on the 
Yeelirria question and 
ts clearly waiting for a 
Federal lead 


Three other uranium 
deposits in WA are un. 
some form of de- 
velopment. 
The furtherest  ad- 
vanced is the Lake 
Way project, a joint 
venture between CSR 
Ltd and Vam Ltd 
near Wiluna. 


Lake Way had Feder 
al ayproval from the 
previous administra. 
tion but has also had 
its negotiating licence 
withdrawn pending the 
ministerial review. 
Production was to 
start in 1985 or 1986 
with an annual ovtput 
of 300 tonnes of yel 
lowcuke. 
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The partners can. 
vassed for customers 
in the U.S., Japan and 

last year but 
te unable to get ord- 


“One venture of parti- 


Interest to the 
Svomier Mr Burke, is 

PNC Exploration 

Aesans® Pty Ltd's 
the Officer 
. — te 200km 

east of Kalgoorlie. 
‘Mr Burke, wihio ts vis. 
iting Japan, was star- 

tled week by a 
front-page report in a 
mass-circulation news- 
paper that the subsidi- 

apan'’s” Power 
Reaction and Nuclear 
Fuel Development Cor. 
poration had made a 
big and rich find in the 
basin. 

PNC Exploration’s 
mar ging director, Dr 
S. Okada, confirmed 
this week that ft was 
planned to s Several 
tonnes ef oreo Japan 


later this year for as- 
sessment. 


But a drilling pro- 
gramme on the com- 


ikely to emend Yor 


ll 


several more years be- 
fore the corporation 
will consider a feasibil- 
ity study. 


* At Manyingee Hill, 
about 80km south of 
Onslow, the French 
company Minatome is 
continuing to assess 


the possibility of ex 
tracting uranium by a 
leaching process. 
Pumping 

This involve: mp- 
i an acid solution 
into the ore body. The 
acid dissolves the ura- 


nium and is pumped 
out. 


Those drawing up the 
uranium guidelines, as- 
sisted by senior depart- 
mental officers, are 
= Deputy Prime Min- 

r Bowen, the 
panioter for Resources 
and Energy, Senator 
Walsh, the Environ. 
ment Minister, Mr 
Cohen, and the Abori- 
ginal Affairs Minister, 
Mr Holding. 


The review is e . 
ed to be completed 
within three months. 


ee 








AUSTRALIA 


URANIUM EXPORT ISSUE SHARPENS AS ROK TURNS TO CANADA 


Canberra THE WEEKEND AUSTRALIAN in English 14-15 May 83 p 23 


[Article by Nicholas Rothwell] 


[Text } 


THE dissolution of 
Australia’s uranium export in- 
continued yesterday 

with the announcement by a 
major firm in South Korea, one 


of the most important potential 
customers for locally 


, that it would turn 
to Canada for a worki-scale 


major uranium exploration and 
Gevelopment venture in ‘ Ca- 
nada’s north-west territories. 
The Korean decision is certain 
to influence the actions of poten- 
tial uranium Devers throughout 
South-East Asia including 
nations such as Taiwan and the 


Philippines. 

Daewoo Corp will now throw its 
resources into the Baker Lake 
uranium project. located north 
of Manitoba and north-west of 
Hudson Bay. where the German 
partner has been conducting ex- 
oat anal ao ae since 1974 
and up more than 15.5 
million kgs of uranium ore 

Korea had been eagerly eyed by 

expecting 
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Australia's reliability as an 
energy supplier. 


in 1 
The project is of great national 


nations of South- 


of . 
but that capacity will be boosted 

to almost 9600 mw by 1991. 
Korea now receives its uranium 











AUSTRALIA 


NEW BOOK DISCUSSES EFFECTS OF NUCLEAR WAR ON PERTH, WA 


Perth THE WEST AUSTRALIAN in English 13 May 83 p 9 


[Article by David Britton] 


[Text ] 


THE BUTTON is press- 
ed. A nuclear missile 
oy A the heart of 
one of Europe's major 
cities. Others follow. 
Hundreds, perhaps 
thousands. 


Some 13,000km 
away, Perth waits. Its 
share must come. 


When it does, the ef. 
fects are devastating. 
Four warheads, three 
of 300 kilotons and one 
of 100 kilotons, are 
dropped on the Perth 
metropolitan area. 
Sin 300-kiloton war- 
hea are groundburst 
on North-West 

ami Cockburn Sound. 
Another falis on 
Pearce air base. 


To complete the des 
truction, a one-mega- 
ton bor... is airburst 
over the North-West 


Shelf gas field. 
This scenario, re 
pared by the ish 


Academy of Science, is 
report in “First and 


ing account, . published 


yesterday the ef.- 
of ete war on 


Perth. The book is ed- 
ited by UWA physicist 
Dr David Blair and is 
sued through the 
UWA's University Ex- 
tension, 


“First and “Final 
War” leaves little 
doubt that Perth is a 


what ppe 
during and after an at 
lack. 


In gg Pagtne Figen’ it 

say e co expect 
bombs on Cockburn 
Sound, Fremantle and 
Perth. 


“This isn’t, however, 
the only danger An- 


They will ——— a tar- 

= ost ot real significance 

t one w will be 

unlikely to provoke 
all-out retaliation. 


“Such a target is best 
if isolated (‘to lbocalise 


target is a good choice 
—say Aucktand, | Cape- 
town or Perth.” Aad 
when the bombs do 
fall, how wide will Be 
the effects? W will 
be safe? Dr ir’s 


book ts this pic. 
ture the moments 
after the biast: 


“Around Perth the 
searire flash. simulta- 
neous.y ignites fires 
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from the coastal piain 
to the slopes of the 
Darling Range. House 
furnishings, grass and 
living trees burst in- 
Stantly into flame. 

“At 1200 kilometres 
per hour a blast wave 
spreads out from the 
centres of the explo 
sions, fanning the fires 
and flattening all the 
buildings. 


“In 20 seconds it trav- 
els about six kilome- 
tres, and is sufficiently 
weakened that instead 
of smashing all in its 
path, it causes lesser 
damage: Windows are 
broken, trees fall, 
walls and fences are 
blown over, and roofs 
are blown off. Fire 
damage extends to be- 
tween 12 and 16 ki- 
lometres. 

“Blast damage _  ex- 
tends to between six 
and 12 kilometres. Le- 
thal radiation doses 
are delivered to a mere 
five-kilometre circle, 
where the biast and 
heat cause total des 
truction. 

“A vast plume of 
highly radioactive mat- 
erial is carried aloft in 
the mushroom cloud. 
Depending onthe 
winds and weather, 
this may be deposited 
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within a few hours and 
up to 24 hours of the 
dDlast as a rain of soft 
ashes, spread over 
thousands of square ki- 
lometres. In our scena- 
rio a 2 kilometre per 
hour westerly wind 
blows the fallout as a 
plume spreading _in- 
land as far as York. 

“Clearly, most of 
Perth would be devas. 
tated) Only a fraction 
of the population 


would survive the ini- 
tial effects and fewer 
would survive the fall 
out. 

And on the treatment 


of survivors, the book 
comments: 


“One-megaton explo- 
sions over Perth, Fre. 
mantle and Cockburn 
Sound would effective- 
ly and immediately 
destroy all the major 
and most minor hos. 
pitals. The units speci- 
alising in the care of 
burns cases at Royal 
Perth and _ Princess 
Margaret Hospitals 
would definitely be 
gone. There are only a 
total of 18 beds in 
these burns units any- 
way. 

“There would be few 
doctors and nurses left 
to tend the injured and 
sick. Even if each sur- 
viving doctor spent 
only 10 minutes on 
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diagnosis and _ treat- 
ment of each patient, 
jt would be many days 
before every injured 
rson was seen for 
the first time. 
“There would be no 
X-rays, laboratory as- 
sistance, diagnostic 
aids, os supplies, 
drugs, or 
Help. from ‘outside’ 
w be extremely 
unli due to disrup- 
tion © and 


transport 
unwillingness of 


ple to e them- 
selves to radia- 


tion. 

“Many of the injured 
who might have sur- 
vived with adequate 
medical care will die, 


without medical aid. 
Survivors may envy 
the dead.” 


Dr Blair admits to 
being partly inspired 
by “the collective gailt 
of physicists” for in- 
troducing nuclear fis- 
sion, but denies that 
his book is propagan- 
da. He has set out to 
educate the public... 


The facts, he says, 
speak for themselves. 
He is particularly keen 
for the book to be read 
by high school stu- 
dents. 


The danger to WA is 
real, he argues: “I 


think the threat to WA 
is possibly greater 
than the threat to, say, 
Washington. 


“One Soviet bomb on 
Perth would have a 
very rai chance Pag 
not or a 

al; but Seonbion ‘Wash. 
ington would certainly 
lead to a reprisal. 

“If the Russians 
bombed Perth, do you 
think the U.S. would 
drop a bomb on Mos 
cow? I don’t think so.” 


Dr Blair makes the 
point that many people 
came to WA preciscly 
to esca the nuclear 
threat, but now find it 
catching up with them. 


Perhaps those people 

will find some solace 
in the full picture 
from which the scena- 
rio at the start of this 
article was taken. 


According to the Swe- 
dish Academy, the 
bombs falling on WA 
would be among 33 
megatons destined for 
Australia. Altogether 
173 megatons would be 
exploded in the south- 
ern hemisphere—com- 
gered with more than 
megatons in the 
northern hemisphere. 
© “First and Final 
Se available F ho 
the University 00 
shop or Universit y 
Extension, price $5 
inciiding postage 
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CZECHOSLOVAKIA 


V-l NUCLEAR POWER PLANT CPERATIONS EVALUATED 
Prague SVET HOSPODARSTVI in Czech 24 Feb 83 p 2 


(Article by Eng M. Cibula, CSc, State Planning Commission: "Evaluation of 
the Operation of the V-1 Power Plant"/ 


[Tex—£7 In December 1982 the concluding tectmical-economic evaluation of 
the construction and operating results of the V-l nuclear power station in 
Jaslovske Bohunuce (2 x 440 MW) was held; this is the first of a series of 
Czechoslovak nuclear power plants with VVER 440 reactors. During the con- 
cluding evaluation, the first Czechoslovak power unit with a VVER 440 
reactor had been in operation for 4 years and the second for nearly 3 years. 


From the beginning of operation to the end of 1982, the V-l power station 
produced a total of 17.7 billion kWh and, by using the economically most 
accessible nuclear fuel, it saved about 19 million tons of brown coal at 
power production grade. As a result of the current high ratio of annual 
extraction to usable geological reserves of domestic coal, consumption can- 
not be expanded further, thus we are justified in evaluating the contribu- 
tion of nuclear fuel in relation to imported energy resources. In this case 
if we find that operation of the two VVER 440 units at the V-l station 
decreases demand for imported fuel in the national economy by 2 billion cubic 
meters of natural gas or 1.6 million tons of heating oil daily. In addition, 
in view of the high energy concentration of nuclear fuel, its utilization 
causes practically no increase in the demand for tramsport. Another benefit 
is that the V-l power station and others are located in areas which are 
short of energy, which makes it unnecessary to transmit the energy over 
great distances, with attendant losses, as is the case with coal-fired power 
stations, whose construction is concentrated in coal basins as a result of 
fuel transport requirements. In contrast t« fossil-fired power stations, 
muclear power stations do not pollute the environment by emissions or in 

any other way. It has been shown that the actual radioactivity of gases and 
aerosol emitted by the cooling towers of the V-l power stations are 
actually several orders of magnitude below the permissible levels. Measure- 
ments of its effects on the surroundings have shown unambiguously that opera- 
tion of the power station has not increased the radioactivity in the air and 
soil to the national background level. The operating sets have also been 
shown to be of high quality and reliability. 
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The construction of the V-l power station began with excavation in 1973. 
The duration of construction of the individual units was about 6 years, 
which is comparable with top results achieved in the construction of 
similar units abroad. The power production startup of unit 1 was begun 
on 7 December 1978, and that of unit 2 on 22 March 1980. Unit 1 achieved 
full electrical output after 4.5 months, and unit 2 after 2 months. Even 
in the first years of operation, the V-l station operated with a much 
higher net power utilization and available power rate than in our conven- 
tional power stations. Rated values were also exceeded for several other 
quality indicators, which is also true of the high energy efficiency and 
low in-house energy consumption. In operation, the units showed fewer of 
the disruptions typical of initial operation of such demanding technical 
undertakings. The results confirm the high quality of the installed 
equipment, the installation and construction work, and the control and 
safety systems of the power station. 


The construction of the V-l power station required a considerable concen- 
tration of construction and installation capacities. The peak worker comple- 
ment on site was achieved in 1977, with more than 2,400 persons. The 
construction schedule called for a high proportion o% coordinated construc- 
tion and installation work. Hydrostav, the general contractor for construc- 
tion, used progressive processes for laying the foundations of the instal- 
lations, production of heavy concrete, special timbering, and prefabrica- 
tion, which were also used in the construction of later nuclear power 
stations. The work included 15 million cubic meters of excavation, emplace- 
ment of 250,000 cubic meters of concrete, and the use of 460,000 

square meters of planking, 12,200 tons of reinforcing rod, and 8,800 tons 

of steel structural members. Skoda Plzen, the general contractor for 
equipment, not only was responsible for the key Czechoslovak equipment 
deliveries, but also conducted set assembly and installation work along 
with other Czechoslovak mechanical engineering enterprises, under the 
general installation oversight of Soviet specialists. The most demanding 
nuclear equipment installed was the pressure vessel (weighing 205 tons, 
11.8 meters tall and with a maximum diameter of 4.27 meters), the upper 
reactor section (11.7 meters high and weighing 114 tons), the 6 steam 
generators (11.6 meters long, weighing 145 tons), and the volume compensator, 
the circulating pump and the stainless steel primary circuit piping (with a 
diameter of 500 mm). 


Even during the construction of the V-l station, heightened attention was 
devoted to reception and preoperation testing of materials and equipment, 
particularly those which were important for nuclear safety. Many research 
organizations were involved in this work, especially the Research Institute 
of Nuclear Power Stations, and oversight organs. The objective of this test- 
ing was to check the quality of production and installation of equipment 
which assured integrity of the primary circuit, and to establish the 
initial condition of the material for periodic in-service tests. To assure 
a coordinated approach in the finishing and startup work at the V-l 
station, an interdepartmental group, in which Soviet specialists also par- 
ticipated, was organized. 
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Nonradioactive tests were carried out during startup work, including hydrau- 
lic and pressure tests, inspections and hot tests. The radioactive tests 
included physical startup of the reactor, power production startup, and 
72-hour comprehensive testing of the units. The startup work on the 
primary circuit of the V-l station was conducted by the operating personnel 
of the Atamove elektrarny k.p. {Nuclear Power Stations Concerp/ Jaslovske 
Bonunice, with the participation of Soviet experts. The startup work on 

the secondary circuit, electrical equipment and other systems designed 

and delivered ty Czechoslovak enterprises was carried out by the Skoda 
Pizen k.p. fconcern/. The physical and power production startup showed that 
the characteristics of the V-l's technical systems were in accordance with 
design requirements, including self-regulating properties, transient modes 
and the like. Unit 1 was put into test operation after 72 hours’ trial 
operation, and it reached the rated characteristics 115 days after the 
beginning of power production startup. In the case of unit 2, the use of 
knowledge already obtained shortened the period by more than 40 days. 

The experience of the operating and maintenance personnel made it possible 
to produce much more energy in the V-2 station during 1980-1982 than 

had been planned for the runup period. 


The V-l power station in Jaslovske Bohunice is one of the most technically 
complex undertakings in the entire history of our industry. The first 
delivery of heat from the nuclear power station outside of its premises 
will be achieved in a few years by means of a heat distribution system 
fram the nuclear power stations at Jaslovske Bonunice to Trnava. The 
possibility of using waste heat for hothouses and for the needs of the 
food supply industry is also being tested in this area. 


8480 
CSO: 5100/3019 
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INTER-AMERICAN AFFAIRS 


BRIEFS 


CHILEAN-ARGENTINE NUCLEAR COOPERATION--Santiago, 10 Jun (EFE)--Today Lieute- 
nant General Herman Brady, president of the Chilean National Atomic Energy 
Commission, pointed out that the relations for nuclear cooperation between 
Chile and Argentina are smooth. General Brady recently returned from Cordoba, 
Argentina, where he attended the inauguration of the Rio Tercero dam in this 
city at the special irvitation of Vice Admiral Carlos Castro Madero, president 
of the Argentine National Atomic Energy Commission. General Brady pointed out 
that Argentina has "quite a developed infrastructure and a high standard of 
training, but it has no intention of building nuclear devices and it uses the 
highly advanced technology it has for peaceful purposes only.” During his 
stay in Argentina General Brady attended a meeting with all the presidents 

of Latin American nuclear commissions, with whom he discussed the problems of 
nuclear development. [Text] [PY110239 Madrid EFE in Spanish 1859 GMT 

10 Jun 83] 
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ARGENTINA 


EMBALSE TERMED STEP CLOSER TO NUCLEAR SELF-SUFFICIENCY 


Buenos Aires MERCADO in Spanish 19 May 83 pp 29-30, 39-42 


(Text) From the viewpoint of Argentina's energy development, 
the addition of the Embalse Nuclear Power Plant to the power 
system means practically tripling the generating capacity of 
nuclear power in our country. This vast undertaking, which will 
contribute 600,000 KW to the national power system, has the 
highest power electricity generating unit in Argentina. 


To get a more precise idea of what this means, we should realize 
that the highest power equipment in the Costanera Norte thermal 
power plant is 350,000 KW, or that the El Chocon turbines pro- 
vide 200,000 KW each, and Salto Grande, 270,000 KW. For this 
reason, the inauguration of argentina'’s second nuclear power 
plant iS a major step forward in the development of our local 
industry and engineering capability, because it helps to con- 
solidate a process which, begun 3 decades ago, is moving toward 
our national nuclear self-sufficiency. 


Developments in this field are part of a policy based on the 
growing and sustained development of the participation of our 
national industry. Therefore, the technological level achieved 
in the nation, combined with the continuity of a plan to build 
a series of power plants up to the year 2000, has made it pos- 
Sible to develop one of the most important nuclear industries 
in the developing countries. This is an interesting case, per- 
haps unique in Argentina, of a combination of the initiative 
and efforts of three fundamental elements of any basic national 
investment project: the state, foreign capital, and Argentine 
private companies. 


For both Atucha I and Embalse, the prior feasibility and site 
Studies were done in Argentina, and the evaluation of the bids 
was an effort that involved the services of over 100 profes- 
Sionals. But it was in the actual planning and construction of 
the plant that the resulcs showed the most significant advance, 
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In a typical power plant, investments are distributed as follows: 
it for engineering, 15 percent for civil engineering and 
tion, 17 percent for assembly and installation, and 60 
for electromechanical supplies. 


In Atucha I, which began operating in 1974, Argentina's 
participation in the engineering was practically nonexistent, 
but it handled 90 percent of the civil engineering and construc- 

ion, 50 percent of the assembly and installation, and 13 per- 
cent of the electromechanical supplies. A decade later in Enm- 
balse, our local industry handled 13 percent of the engineering, 
100 percent of the civil engineering and construction, 95 per- 
cent of the assembly and installation, and 33 percent of the 
electromechanical supplies. 


Tentative Plan for Start of Operations 


Date Power Plant Location Installed System 
Power* 
1989 Atucha II Buenos Aires 738,000 KWU 
1992 Cuyo to be 644,000 to be 
determined determined 
1995 Noroeste . 644,000 . 
1997 to be . 644,000 " 
letermined 
e In kilowatts 
Atucha, with a power of 370,000 KW, has been operating in Buenos 


Aires since 1974. Embalse, with a power of 600 MW, began to 
yperate 2 weeks ago. 


In speaking of the local involvement in the construction of this 
nuclear plant, the chairman of the CNEA [National Atomic Energy 
Commission], Vice Admiral Carlos Castro Madero, explained to 
MERCADO that in order to make the maximum use of the investment 
in this project, the CNEA took on the role of main subcontractor 
for the construction of the nuclear part of the plant. This is 
certainly not a typical situation in the execution of such con- 
tracts elsewhere in the world. This helped, added Castro Madero, 
to stimulate the development of national service enterprises, 

to anticipate the training of human resources, to accelerate the 
pace of construction, and to obtain a more efficient use of the 
resources available. For the same reason, he added, the CNEA 
nandled the jobs of assembly and installation of some critical 
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The plant, wnich was just recently opened, is located on the 
ithern Dank of the Embalse de Rio Tercero. It was built by 
a consortium composed of the following firms: Energy of Canada 
imited, and Italimpianti Societa Italiana Impianti. The Cana- 
rh 


yi! h 
dian firm was responsible for the nuclear section, andt 

lian firm for the remainder of the facility, including the tur- 
bogenerator. The feasibility studies for the plant's cons 


Cc 
tion were begun in 1967, at the request of the province of Cor- 
joba. In 19/71 an invitation for bids was issued. By mid-1972 


] 
eight bids had been received, prepared by six firms from five 
jifferent countries. 


The bids considered the options of both natural uranium and 
enriched uranium. The evaluation of each proposal led to the 
final decision to repeat the choice of natural uranium and 

heavy water, which had earlier been used for Atucha I. The 
contract was then awarded to the Italian-Canadian consortium, 
ind was signed on 2U December 1973, with work at the site be- 
jinnang on 7 May 1974. In February 1977 the electromechanical 
work on the plant began, including the assembly and installation 
»f the reactor’s calender. 


Another key point in this contract was the CNEA’s decision to 
issume the role of main subcontractor for the construction of 

the nuclear section, working under the direction of the Canadian 
n. As Castro Madero explained, this facilitated the advance 
the project, and aiso helped to increase the transfer of Ca- 
nadian knowhow. But the magnitude and complexity of the project 
ure reflected in the technical milestones passed in 1980. During 


that year the proce: s computer was installed, the pumping sta- 
tion and reactivi't cchanisms were completed, the instrumenta- 
tion of the nucle a was begun, the water treatment plant be- 
jan to function, installation of the turbogenerator was 


“ompleted. 


Tnen in 1982, 2 years later, the first synchronization was made 
t the 132-KW network; in December of that year, the filling of 
the reactor with heavy water began. And during that same month, 
the manual loading of the 4,560 fuel ements making up the core 
was completed in record time. Then on 25 April 1983, 10 years 
after work on the project first began, tne plant was connected 
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t the national power system, and began supplying electricity 
jenerated from nuclear steam. 








In order to get a clearer perception of the true dimensions of 
this complex and of the national involvement in its development, 
we can point out that the civil engineering and construction 
work required the movement of 700,000 cubic meters of soil, of 
80,000 cubic meters of concrete, and 9,000 tons of structural 
iron. For pouring the concrete for the reactor building, whose 
wall is 1,100 cm thick, a metal traveling form with a height of 
42 meters was used. And that isn't ali! 


The project also required the assembly and installation of 
30,000 meters of pipes; 55,000 meters of tubes; 160,000 meters 
of control wires; and 82,000 meters of power cables. An addi- 
tional problem, resolved by Argentine jindustry, was how to move 
large components, such as the calender and alternator stator, 
which weigh 240 and 304 tons, respectively, from Buenos Aires 
to Cordoba. This called for the construction of a special 180- 
wheel truck and a modular surface covering system. Completion 
of the Embalse power plant called for the efforts of skilled 
personnel, of workers, technicians, and professionals. The to- 
tal number of personnel working on the job during peak times 
came to 3,700 people. 


Why was Canadian technology chosen? That decision, said Castro 
Madero, was based on the feeling that a modular reactor system 
like the 600-MW Candu was the most suitable. This system had 
already proved itself in Canada. It was decided that the use of 
this type of system would be better than building a plant with 
two reactors each of 300-MW, as was proposed by Germany. 


Furthermore, added the top CNEA official, it was realized that 
the high level of the Canadian natural uranium and heavy water 
reactors technology recognizes an objective of self-sufficiency 
which is similar to the objective being pursued by the Argen- 
tine nuclear plan. This factor carried a good deal of weight 
in the selection of the supplier. The main features of this 
system consist in the type of construction, which makes it pos- 
sible to use low pressure tubes, and in the ability to refuel 
the reactor without halting its operation. These are the main 
points which differentiate Embalse from Atucha I. 


The beginnings of the Candu system date back 40 years. Today, 
with over 100 reactor-years of operation all over the world, 
Canadian power plants have produced 300 billion KWh of electri- 
city, with good levels of safety and economy. According to the 
Canadians, these two qualities are the reasons why, at the end 
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of last year, five Candu reactors were among the top 10 reactors 
of over 150 MW power in the world, based on their load factor. 


Also in 1982, according to information provided by the same 
source, a reactor of this type was rated the most efficient, and 
had completed a period of uninterrupted operation for 484 days, 
Surpassing the previous world record by 100 days. At present 
there are either in operation or under construction 3l Candu re- 
actors in six countries, with a total power of over 18 million 
KW. Four of these units will begin service this year; one of 
these is the Embalse plant which has already begun to operate 

in the way promised by its builders. 


What contribution was made by the Italian firm? Italimpianti 
Societa Italiana Impianti, a member of the Iri-Finsider group 

of Italy, was responsible for the conventional part of the plant. 
It provided the complex turbogenerator unit and a thermal cycle 
Suitable for the preheating of the feed water used in the 

steam generators. 


It also installed the electrical systems for the transformation 
and distribution of the energy produced to the plant's auxiliary 
systems and to the national power system, by means of a 500-KV 
substation. The Italian group was also responsible for the ap- 
plication of the instrumentation and control system so that the 
complex could operate with complete safety. In addition, it 

had to begin operations of the plant by means of a 132-KV sub- 
station, and provide auxiliary services of particular importance, 
such as the cooling system. 


Argentine firms worked in the areas of engineering, construction, 
the supply of materials and equipment, the execution of assembly 
and installation work, and the appropriate tests in each in- 
stance; all of this amounted to over 50 percent of the conven- 
tional part. 


In the nuclear area, the detailed engineering work for the 
plant's construction was entirely done by Argentine firms. The 
same was true of the basic engineering for a large part of the 
conventional mechanical systems and the radiological protection 
systems. It was also true of the detailed engineering for elec- 
tromechanical supplies for auxiliary systems of the nuclear 
part, and of the detailed engineering for assembly and instal- 
lation, after the basic engineering had been provided by the 
international consortium. 
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The plant's air conditioning system, and in general its 
thermomechanical facilities were also provided by an Argentine 
firm. The firm Lix Klett handled this aspect of the work, and 
provided the Embalse nuclear power plant with a complete cool- 
ing system, composed of four centrifugal compressors. This sys- 
tem is backed up by a mechanical ventilation system composed of 
10 centrifugal extractors with a capacity of 60,000 cubic meters 
per hour each. This revolutionary cooling system, along with 
the other thermomechanical facilities is the result of the most 
advanced form of technology. 


Because of the magnitude and responsibility entailed in their 
achievements, we should mention some of the local firms involved 
in this project: Pescarmona provided bridges, cranes, and gates; 
Industrias Metalurgicas Impresit-Sideco, which handled con- 
struction; Techint, which worked in the area cf basic and de- 
tailed engineering; Roman, which transported all the plant's 
components; Nuclar, which worked on electrical assembly and in- 
stallation along with Argatom; Iecsa, which worked on the assem- 
bly, instrumention, and control of the plant: Ema, which worked 
on the rod command and control panels; and OMICA, the sole sup- 
plier of over 50,000 meters of copper tubing for the transport 
of fluids. 


In that way, in a give and take sort of operation, Argentina 
receives technology from abroad and then exports it; this has 
without a doubt made it a leader in the Latin American region. 
For the moment, its exports are confined to a low-power, experi- 
mental level, but we can not ignore the fact that some day 
Argentina may be a supplier of power plants, since the techno- 
logy for this type of plants will hold no further secrets. 


On this topic, Castro Madero explained that because of the 

change in export policies made by the countries providing nuclear 
technology, after the contract for the construction of the Embalse 
plant had been signed, the CNEA was forced to intensify its work 
on the tuel element, which required the development of highly 
sophisticated processes and the design of complex machinery. 

"Our success in that undertaking," he said, "is clearly shown 

by the fact that we now have our Nuclear Fuel Factory estab- 
lished at the Ezeiza Atomic Center. This national production 
line assures us of having future supplies of the fuel we need 

for the Embalse plant." 


It is true that Argentina has already begun to export nuclear 
technology. One example is the case of Peru, where an atomic 
center is peing built in cooperation with the Nuclear Technology 
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Institute, at the site of Huarangal, 30 kilometers from Lima. 
In addition, a letter of intent has been signed with Colombia, 
for a similar project, and a feasibility study for an atomic 
center in Uruguay has begun. 


In the specific case of Brazil, Argentina has signed three 
commercial contracts with the firm Nuclebras. The first was for 
the loan of 240 tons of natural uranium, which has already taken 
place. A second agreement is for the Argentine supply of up to 
160,000 meters of tubes for fuel element casings; and the third 
contract, with the firm KVU, authorizes the lower part of the 
pressure container of the Atucha II reactor to be made in 
Brazil. 


with the start of operation of a new nuclear power plant, 
Argentina has just taken a decisive step forward, a step which 
reaffirms its decision to achieve national self-sufficiency in 
the nuclear area, bearing in mind the future of a nation which 
wants to develop the potential of both its natural and its hu- 
man resources. 
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ARGENTINA 


CHANGES IN NUCLEAR TECHNOLOGY CITED BLOCK TO LOCAL INDUSTRY 
Buenos Aires MERCADO in Spanish 19 May 83 pp 42-43 


[Article by Norberto Malatesta: "Two Obstacles and One Objective”] 


[Text] Argentina's current nuclear plan is designed to make 
Argentina a nation with a high degree of independence from the 
more advanced countries in this field. For that reason, one of 
the principal objectives of the policy of the CNEA [National 
Atomic Energy Commission] has been to increase progressively our 
national participation in this field. In Atucha I, for example, 
Argentine firms did no more than 40 percent of the work, while 
in the construction of Embalse, the Argentine involvement was 
over 50 percent of the total investment. These figures will in- 
crease with the construction of Atucha II, for after some major 
industrial upgrading programs, for the first time heavy nuclear 
components will be built in Argentina. 


If things work as planned, it is hoped that by 1997, the 
tentative date of the start of service of Argentina's sixth nu- 
clear power plant, there will be 100 percent national partici- 
pation in construction and engineering; about 95 percent in as- 
sembly and installation work; and 65 percent in the manufacture 
of electromechanical components. When we remember that the pre- 
sent cost of a project of this nature is about $1.5 billion, it 
is easy to realize the dynamic effect that the construction pro- 
gram announced by the CNEA will have. 


The evolution of this sector has made a major development of 

our national industry possible, but it is still no less true 

that the nuclear plan's 2-year lag behind schedule (a plan pre- 
pared in 1979) is of concern to Argentine business leaders. They 
maintain that if things continue at this rate, it will be hard 

to keep the professional staff in these firms which have acqui- 
red experience with Atucha I, Embalse, and now Atucha II. 
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The fuel processing plant that was to begin operating in 1986 is 
now almost 20 months behind schedule. Setbacks of a similar na- 
ture are also affecting uranium mining and processing. It can 

not be denied that delays of this type may thwart many of the ef- 
forts made by Argentina recently. We should then ask ourselves 
whether the independence we have achieved in the nuclear field, 
despite the constant opposition from the industrialized countries, 
will not in the end be endangered by our economic policy of re- 
cent years. 


The constant change in technology 1s another point that should 

be recalled when trying to raise the level of involvement by lo- 
cal industry. In the Atucha I case, after a period spent analy- 
zing the various bids received, the German firm, Siemens, was 
chosen. But the Embalse plant forced Argentine businesses to 
train their staff to work with a technology different from the 
German: the technology of the Candu system, developed by Canada. 
And now once more, with Atucha II, there is a move back to German 
technology. The question is to what extent this variation in 
technology will damage the industrial policy pursued by Argentina 
in the nuclear field. 


The CNEA's chairman, Vice Admiral Carlos Castro Madero, feels 

that this is a legitimate question. In his view, the answer has 
been given by the "total independence which Argentina has to make 
decisions concerning its nuclear plants." In the Atucha I case, 
German technology was chosen because both the proposal and the fi- 
nancing for the plant were truly excellent. That was one of the 
best contracts Argentina has had in terms of economic-financial 
Operations. When the time came to build Embalse, and it was again 
decided to use a natural uranium, heavy water system, the CNEA 
selected Canadian technology, feeling that the modular system of 
the 690-MW Candu type was more suitable than using two reactors 
each of 300 MW, as the Germans proposed. The Candu system had 
already proved its merits in Canada. It was then thought that 
Argentina's future in nuclear development would be linked to 
Canada. This was so true that, along with the contract ror the 
power plant, an agreement ensuring the supply of technology that 
would enable Argentina to build future plants on its own was also 
Signed. 


But events proved the contrary. In the interim, there was an 
atomic explosion in India that drastically changed Canada‘s nu- 
clear export policy. Canada then imposed very strict safeguards 
and conditions, even before it would begin to talk about any 
future power plants. It is, of course, well known that Argen- 
tina's policy on safeguards is clearly defined. While it is 
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true that Argentina is willing to submit to this type of control, 
it has done so in exchange for a technology transfer, with the 
condition that such a transfer take place simultaneously. 


On this matter, Castro Madero's statements have always been 
quite categorical: "We are not prepared to sign a blank check 
placing all our equipment under safeguards in exchange for a 
technology they promise to give us in the future. It has often 
happened that such technology never arrives, or it comes with 

a great many strings attached." 


Another factor was the Canadian refusal to transfer technology 
so that Argentina could produce heavy water, another of the es- 
sential elements for achieving self-sufficiency. That did not 
happen with Germany, which has provided assistance in this area. 


These considerations in the end played a decisive role in 
determining that Atucha II would become Argentina's next nuclear 
power plant, while still not denying the merits of Canadian tech- 
nology. Given this situation, local industry has no other alter- 
native but to adapt to these circumstéences imposed by interna- 
tional policy, and to adjust its professional staff to work with 
the currently reigning technology, despite he impact, fundamen- 
tally of an economic nature, which this may have on the firms that 
take part in the nuclear sector. 





The objectives of Argentina's nuclear policy as set by the 
government are clear: to achieve self-sufficiency, to train a core 
of skilled human resources, and to spread Argentina's capabili- 
ties abroad. Of course, for this to happen it is necessary that 
the dates set in the nuclear plan be respected, and to the extent 
possible, that the technology not be constantly changed. We must 
remember that the Argentine nuclear plan is not a program of the 
CNEA but rather a national effort, in which the participation 

of Argentine industry and engineering is important. 


In order to stimulate industry to play an important part in these 
developments, it is necessary to ensure continuity in the supply 
of components. In that way it will be possible to handle the 
major investments which industry will need to make in order to 
manufacture its products with a high level of quality. For the 
reliability of those products is what opens up doors to compete 
in international markets. 


The importance of the nuclear industry comes from the fact that 
it is a high-tech activity, or rather that it forms part of the 
industries that are undergoing their most accelerated phase of 
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development, and which in turn have a great multiplying effect 
on other activities playing a part in our national economy. 
Nonetheless, the development and consolidation of our local 
nuclear production should be supported by the following factors, 
among others: 


a. The formulation of an equipment plan covering a 
reasonable time period, estimated at 20 years; 


b. The definition of the type of reactor to be used; if 
it is decided to use several types, to the extent pos- 
Sible it should be stated clearly the type that will be 
used in each of the projects scheduled in the plan, 
along with the total quantity required; 


c. <A firm decision to be made by the government 
Organizations involved to put the plan into practice; 





d. Specific industrial upgrading standards. 


All these factors, which will provide support and consistency for 
this activity which has been in progress in Argentina for a number 
of years, and which has placed us in a favored position within 
Latin America, will help to ensure that Argentina's nuclear fu- 
ture will successfully, and at the appropriate times, proceed 
through its scheduled stages. 


7679 
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BRAZIL 


CONCRETE POURING OPERATION BEGINS AT ANGRA II 
Brasilia CORREIO BRAZILIENSE mn Portuguese 4 Jun 83 p 10 


[Text] Rio--After almost 5 years of construction work on the foundations, with 
the implantation of 1,364 reinforced concrete piles, they have now begin to pour 
the concrete for the lower portion of the reactor building at the Angra I1 plant. 
The work is being conducted by NUCON-NUCLEBRAS | NUCLEBRAS Nuclear Plant 
Construction, Inc ], which considers this an extremely important phase of the 
civil construction, because this is where the 1.245-megawatt reactor will rest. 


About $1.65 billion has been spent on construction of Angra II and the fuel 
cycle. 


The marked delay in construction of Angra II was basically the result of dis- 
agreements that arose some years ago between NUCLEBRAS and the FRG technicians, 
on one side, and the CNEN [National Nuclear Energy Commission] regarding safer 
foundations for the “seating” of the reactor building. Despite the delay in 
construction, the Germans proceeded with the sanufacture of the ordered cos- 
ponents, 65 percent of which are already completed and stored in the FRG. The 
cost of storage is 1 percent of the value [of the components | per year, equivalent 
to about $10 million annually. 


At the beginning of 1983, NUCON completed the first phase of construction of the 
steel containment sphere for the Angra II building, and began the phase of 
“flotation” of the sphere. The concrete pouring operation will take about 20 
months, with completion expected in early 1985. According to NUCLEBRAS, civil 
construction will be completed in March 1985, except for the dome and the final 
touches. 


The reactor building*s superstructure represents 40 percent of the totel-civil 
construction, and the turbo-generator building and other auxiliary buildings 
represent 20 percent. Work is proceeding on the reactor building and the aux- 
iliary reactor building, the water-intake turbines and conduits, the cooling 
building for the condensor and the “jetty” (the breakwater to protect the water 
intake conduits). 


About 11,400 people are working at the Angra II construction site, in addition 
to subcontracted personnel, such as technicians to lower the water table, geo- 
technicians, specialists in the area of soundings and technical crews in 
mechanics. 


The completed equipment ordered from the FRG for Angra II are the reactor vessel, 
pressurizer and steam generator. 


6362 
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BRAZIL 


BRIEFS 


URANIUM CONCENTRATE TO ARGENTINA--MNUCLEBRAS [ Brazilian Nuclear Corportations, 
Inc] will ship 136.1 tons of uranium concentrate to Argentina this year, in par- 
tial repayment of the 240 tons lent by Argentina in 1981 and 1982 for the first 
recharge of the Angra I nuclear plant, the Ministry of Mines and Energy reported 
yesterday. Brazil's uranium concentration plant was inaugurated in May 1982 in 
Pocos de Caldas and enabled NUCLEBRAS to begin to repay Argentina, with the first 
shipment of 22.6 tons. During this month NUCLEBRAS will ship another 56.2 tons 
of uranium concentrate to Argentina. In October and November, the corporation 
will make two more shipments of 34 and 23.3 tons, respectively. Of the 136.1 
tons that will be repaid this year, 120 toms is equivalent to half the total 
loan from Argentina, plus 6.14 percent in annual interest. The other half of the 
loan will be repaid, with interest, in 1984, the Ministry of Mines and Energy 
reported. The portion which NUCLEBRAS is repaying this year amounts to 27.22 
percent of the annual production of the uranium concentrat from the Pocos de 
Caldas plant, which totals 500 tons. The remaining 72.78 percent of the Pocos 
de Caldas production will be sent to URENCO, a consortium formed by France, the 
Het herlands and the FRG to be enriched for future use in the second recharge of 
Angra I or for the first charge of Angra II, which is scheduled to go into opera- 
tion in 1988. [Text] [Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 4 Jun 83 p 21] 
6362 


ISRAELI NUCLEAR ASSISTANCE--Cesar Cals, minister of mines and energy, met at 
length yesterday afternoon with Yitzhak Modai, Israeli minister of energy, infra- 
structure and communications, who offered to assist the Brazilian Government in 
the development of alternative energy technology in the nuclear area. On leaving 
the Brazilian sinistry, the Israeli minister stated that this was “just a courtesy” 
visit. Describing himself as an “old friend of Gen Rubem Ludwig,” he denied that 
his trip to Brazil was for the specific purpose of signing an accord for the trans- 
fer of energy technology. Israel, which has scientific and technical expertise in 
all stages of the nuclear fuel cycle, has never before sought to pass on this 
“know-how” to another country. (Text } [Brasilia CORREIO BRAZILIENSE in Portuguese 

7 Jun 83 p10] 6362 
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CUBA 


FIDEL'S SON CHAIRS NONALIGNED NUCLEAR ENERGY MEETING 
Havana BOHEMIA in Spanish No 16, 27 Apr 83 p 59 
[Article by Alberto Pozo] 


[Text] The final report presented by Dr Fidel Castro Diaz-Balart, chairman 
of the Second Meeting of the Nonaligned Countries Movement's Coordinating 
Countries for the Peaceful Use of Nuclear Energy, was approved unanimously 
and without changes following 3 days of intensive debates and after consul- 
tation with all the delegations. The meeting was held in this capital from 
12 to 14 April. 





The event was marked by the great spirit of cooperation, unity of viewpoints 
and cohesiveness that prevailed among the delegations that attended this 
second meeting. 


Making the closing remarks, Dr Fidel Castro Diaz-Balart recalled the charac- 
teristics of the world today, where countries of the undeveloped world are 
indebted by more than $650 billion, 800 million people are illiterate and 12 
million children--95 percent of them born in that underdeveloped world--die 
annually. 


He contrasted the situaticn of dramatic impoverishment of the underdeveloped 
world with the arms race and the irresponsible and excessive squandering in- 
volved in that race, adding that while some squander, others live in poverty. 


Understanding and the effort of everyone to cooperate and fight foolishness, 
waste and, above all, the threat of extermination that hangs over all mankind 
like a Damocles’ sword, he continued, is the world of the future. 


Concluding, he said: "Distinguished delegates, let us work so that in the 
future nuclear energy ceases to be a symbol of threat, blackmail and potential 
peril and becomes a factor of development, prosperity and well-being of our 
peoples and of all mankind." 


Lastly, Fidel Castro Diaz-Balart thanked the delegates and worked hard 
for the guccess of the meeting. 
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As Dr Fidel Castro Diaz-Balart finished his remarks, the delegates spontane- 
ously stood up and appiauded the chairman. This was not part of protocol, 


but it revealed the spirit of optimism among all the delegations. 


With this meeting, the movement has reaffirmed its aspiration that the UN 
Conference for the Promotion of Cooperation for the Peaceful Use of Nuclear 
Energy is held at the proper time and when conditions have been created to 
guarantee its success, 


For his part, India‘s Ambassador to Cuba, V. Khana underscored the good im- 
pression which all the delegations had had of the facilities offered and of 
the good organization of the meeting. 


The final report includes 13 proposals to expand nonaligned countries’ coopera- 
tion in that field. To these are added 11 references concerning nuclear energy 
and the nonaligned countries. The Ad Hoc Committee's term was extended until 
the Third Coordinating Countries Meeting is held. 


Iraq and Iran offered to host the third meeting, and the chair made note of 
it. 


The Israeli attack. with the complicity of U.S. imperialism, on a nuclear 
plant under construction in Iraq in 1981 also was condemned at the second 
meeting. 


The Iraqi delegate and others who made denunciations welcomed the approved 
point on the agenda referring to “other aspects that affect international] 
cooperation in this field." 


S.K. Singh opened the second meeting in behalf of the movement's chairman, 
Her Excellency Indira Gandhi. He emphasized that the path to be followed in 
coming years in the field of peaceful use of nuclear energy would be defined 
at the meeting. He hailed the fact that “we have returned to the generous 
previous host, Havana,” which means continuity of this work "of which we are 
Dp roud e " 


The next speaker was Jose R. Fernandez, vice president of the Council of Min- 
isters and president of the Cuban Atomic Energy Commission. 


"The material and human resources we have," he said in his speech, “make it 
possible that cooperation among our nations, properly channeled and defined, 
can be turned into a powerful and dynamic factor to help our autonomous and 
total development. That cooperation can be a positive element to develop 
productive, technological and commercial relations adapted to our situaticns 
and levels of development, based on recognizing the heterogeneity of our coun- 
tries so as to preclude that some receive more benefits than others. There- 
fore, it is indispensable to start creating specific relations of cooperation 
wherever possible." 


Concluding, he emphasized: "We are certain that we will think and act as men- 
bers of a movement of countries that represents an instrument of peace, of na- 
tional liberation and of economic development, and that we will work untiring], 
to achieve a solid and coherent cooperation among our countries. 
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ingh, who is India’s ambassador to the UN International Atomi: 
then proposed to the plenum that “Dr Fidel Castro Diaz-Balart, who is an 
eminent scientist,” be elected by accl 
ing, which was accepted immediately. 


amat ion as ‘ ha j rman oT the oe ond me ¢ t- 


Commission and of our country's Executive Secretariat for Nuclear Affairs and 


head of our delegation to the meeting, spoke briefly to express gratitude for 
the appointment. 


Dr. Fidel Castro Diaz-Balart, executive secretary of the Cuban Atomic Energy 


thers at the presiding table for the inaugural session included Foreign Min- 
ister Isidoro Malmierca, Cuban Academy of Sciences President Dr Wilfredo Torras, 
inisters Joaquin Benavides, Jorge Fernandez Cuervo and Manuel Vila Sosa; and 
Vice Minister Manuel Aguilera, member of the Atomic Energy Commission. 




















Dr Fidel Castro Diaz-Balart expresses gratitude for his appointment as chair- 
man of the Second Meeting of the Nonaligned Countries Movement's Coordinating 
Countries for the Peaceful Use of Nuclear Energy. Next to him are Jose R. Fer- 


nandez, president of the Cuban Automic Energy Commission, and S.K. Singh, repre- 
senting the chairman of the movement, Her Excellency Indira Gandhi. 
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BANGLADESH , 


BRIEFS 





FUEL SUPPLY FOR REACTOR--Dhaka, June 14 (BSS)--The United States has indi- ¥ 
cated its willingness to make continuous supply of fuel for Bangladesh's 
first nuclear research reactor. The DCMLA [Deputy Chief Martial Law 
Administrator] and minister for energy and mineral resources, Air Vice 
Marshal Sultan Mahmud, who just returned from a three-nation tour, said 
here yesterday that during his talks with senior U.S. Government officials, 
further assistance in support of more projects with the research reactor 
was also discussed. A 3 mw research reactor worth 5 million dollars has 
been procured from the United States and will be installed at the Atomic 
Energy Research Centre in Savar, about 30 kilometres from here, he said. 
The reactor is expected to go into operation before the year is over, he 
added. Air Vice Marshal Mahmud who also visite: Canada and France held 
substantive discussions with government ministers and heads of organisa- 
tions of further cooperation in the energy sector, with particular emphasis 
in the field of petroleum. [Text] [Dhaka BSS in English 14 Jun 83 p D 1] 
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MOROCCO 


FUNDAMENTALS OF NUCLEAR POWER PRODUCTION DISCUSSED 
Rabat AL-‘ALAM in Arabic 23 May 83 p 2 


[Article by Muhammad al-Mahdi (Banani): Morocco’ on the Threshold of 
Having Nuclear Power For Peaceful Purposes"] 


[Text] Moroccan-French cooperation to open up a new 
page of permanent relations. 


Morocco's future annual electric power requirement 
will be 17.3 billion kilowatt-hours. 


Morocco is on the threshold of having advanced 
technology in the field of nuclear power stations. 


Rabat was the scene of a Moroccan-French nuclear power conference on 10 and 
ll May of this year. During the conference the Moroccans presented their 
assessment of their situation--which is that of a country searching for new 
sources of energy which it has an increasing need for year after year--and 
stated their determination to press on with their plan to construct nuclear 
plants to produce electric power. The French stated their opinion concerning 
the importance of Fran's expertise in the field of nuclear technology 

used for peaceful purposes. They also stated their readiness to help Morocco 
solve this vital problem since solving this problemis essential in order to 
achieve any fu. -ure industrial progress which would bring Moroccan society 

the economic and social benefits that would enable it to take great strides 
forward and spare it the consequences of the energy crises which have been 
jolting the world ever since the early seventies. 


We are haunted by the specter of our requirement for energy which every 

year drains a large share of our foreign currency reserves and we are haunted 
by the specter of famine which is looming larger every year because of our 
growth in population and could upset the proportional relationship between 
the increase in our GNP and the need for the food which our people's 

stomachs must have. All the efforts being made in this area and the whole- 
hearted zeal of all of our scientists and technicians at the present time 

to use their capacities to build a better future constitute a mission 

which is the culmination of the job begun by our forefathers and passed on 
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to us. We, in turn, will be accomplishing work, the results of which will 
benefit our descendants in the future. 


The challenges which we face are large ones. Initially these challenges 
involve the production of energy, industrial production, agricultural 
production, and food production, and ultimately they involve safeguarding 

the lives of our Moroccan citizens in both the present and the future as 
mankind struggles to attain a decent existence, aspires to have a better 
life, and works on eliminating backwardness, misery, poverty, hunger, lack 

of decent clothing, sickness, ignorance, and being deprived of a secure 
livelihood. Perhaps these momentous days during which the French and 
Moroccans discussed nuclear power will result in steps being taken which will 
embody many of the hopes that we have begun to cherish. 


Ambitious Moroccan Nuclear Program 


The Moroccans, when presenting their program dealing with using nuclear 
energy to produce electric power, began with a summary of the situation which 
stated that nuclear activity in Morocco at the present time is restricted to 
fields not related to producing power--such as the fields of medicine, 
agriculture, and industry. As a result of testing which has taken place in 
an effort to bring nuclear power to Morocco, an electro-nuclear program has 
been established. The program constitutes the basic elements of the energy 
plan which has the objective of minimizing Morocco's dependence on other 
nations for its sources of energy--at the present time Morocco imports 

more than 80 percent of its energy needs--and making sure that Morocco's 
national sources of energy will be more diversified. Studies dealing with 
meeting the country's demand for electricity indicate that, by the years 1993 
and 1994, the country's maximum production--using its own primary sources of 
energy, including coal, water power, and shale oil--will not exceed 10.7 
billion kilowatt-hours. By that time, however, the country's electricity 
requirement will be 17.3 billion kilowatt-hours, and by the year 2000 this 
requirement will be 26.7 billion kilowatt-hours. 


If we have not started utilizing new national sources of primary energy for 
the production of power by the period between 1993 and 2000, then we will have 
to use some other means to produce the [additional] 16 billion kilowatt- 

hours per year which we will be needing by the year 2000. 


This explains the need to resort to nuclear power to produce electricity. 


A study of Morocco's long-range energy supply program reveals that, in order 
to meet the country's need for electric power between the years 1993 and 
2000, four nuclear power plants for the production of electricity, each 
having a capacity of 6,000 MN, must be constructed, and in order to achieve 
this a new plant must be constructed about every 2 years. 


Furthermore, in 1983 the National Electricity Bureau will undertake a 
technical and economic feasibility study and will choose a location for the 
first nuclear power plant, which will be constructed by the French company 
(Sufratom). 
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with the help of two French firms and the Ministry of Energy and Mines, a 
program has been established which involves three key elements--the creation 
ot legislation dealing with nuclear power, the formation of a legislative 
commission [to deal with nuclear power], and the hiring and training of 
employees [to work in nuclear plants]. The national energy program antici- 
pates the creation of a national nuclear energy center which will provide 
scientific and technical support for Morocco's nuclear program. 


Morocco is well-endowed when it comes to meeting the requirements of the 
nuclear fuel cycle since it has uranium, associated with phosphate, 
theoretically estimated as totalling about 9 MT. Therefore, starting in 
1988, Morocos intends to produce about 200 tons of uranium oxide per year 

by utilizing the phosphoric acid of the Moroccan Phosphate-1 [Company] and 
the Moroccan Chemicals-1 [Company] and Moroccan Chemicals-2 [Company], which 
are both located in Safi. 


French Expertise in Nuclear Power Technology 


The French, for their part, concentrated on demonstrating French capabilities 
and expertise in the field of advanced technology in the realm of nuclear 
power, and showed both what they had achieved in France itself as well as 
what French experts had done in projects in this field in other countries. 


Their data included the production contribution in 1982 made by the group 

of nuclear plants operating throughout the world [which had been built by the 
French], stating that it was the equivalent of 196 million doctors [zs 
published]. According to the data, the number of reactors operating 
totalled 295, their capacity was 28 MW(E), and 40 percent of the reactors 
were pressurized water reactors. This seems to indicate that nuclear power 
is an important factor in the diversification of [France's] sources of 
energy, especially since France has in mind to minimize its dependence on oil 
as a source of energy and has moved in the direction of diversifying its 
available sources of energy, which include coal, water power, and some new 
sources of energy. France will be depending on nuclear power, and beginning 
with the year 1990 about 70 percent of the electric power utilized in France 
will be produced by nuclear plants. This is why the “French Electric 
[Company]" in 1973 began the construction of a standard series of nuclear 
plants of the 900 MW(E) and 300 MW(E) categories, all of which use 
pressurized water reactors. French industries, for this nuclear power 
development program, constructed all the basic buildings for these piants, 
and only French labor and resources were utilized. Thus the French have 
acquired skill and expertise for dealing with the nuclear fuel cycle-- 
including the processing of uranium, enriching it and preparing it [for use 
in reactors], and disposing of nuclear waste material. 


As of today, in 1983, [Franch has] some 23 nuclear plants using pressurized 
water reactors, and they produce about 40 percent of France's electric 
power. As far as production cost per kilowatt-hour is concerned, for the 
French it is about half as expensive to use coal and about two-thirds as 
expensive to use fuel oil. In their presentations, the French referred to 
their technology for processing nuclear fuel and disposing of nuclear waste 
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material in such a way as to protect the environment and meet security and 
inspection standards, and they referred to the reputation of France's 
nuclear industry as being one for peaceful purposes which engages in the 
implementation of projects involving the construction of nuclear plants in 
foreign countries which are utilized to supply electric power or to 
desalinize seawater and thus provide drinking water to areas otherwise 
deprived of it. There are such projects which have either been completed or 
are in the process of being completed in Belgium, South Africa, Iran, and 
South Korea, and desalinization plants have been, and are being, built in 
some of the Arab countries. 


The basic works written concerning the field of nuclear power plants include 

a book written in Czech called "Nuclear Plants." The introduction to this 
book furnishes us the following information: Worldwide consumption of all 
types of energy today is increasing at a rate of more than 4 percent per 

year, which means that energy consumption is increasing twice as fast as the 
increase in the world's population. This rapid increase in energy consumption 
has bearing on various important issues such as technological, economic, 

and health issues. This is why people in the world today are becoming 
increasingly interested in utilizing nuclear power. 


Nuclear reaction involving the slow fission of neutrons is all that is used 
on the industrial level today. Many basic problems have not been funda- 
mentally solved. Furthermore, nuclear plants today are producing only 8 
percent of the [world's] total electric power. But the total capacity of 
the nuclear plants is rapidly increasing, and by the end of this century it 
will be possible to produce half of the [world's] electric power by means 
of nuclear plants. 


The Nature of Nuclear Power 


Total fission of 1 kilogram of energy material is equivalent to power which 
is equal to 9.0 x 10 power 15 joule. No matter what principle is utilized 
for the total fission of such material, this process has still not been 
carried out on the industrial level. After the splitting of the nucleons 
of the light nuclides, partial fission of the material occurs or during this 
time whatever material is left over is released in the form of nuclear 
energy. Nuclear energy is mostly kinetic energy of the nuclides formed and 
shows up on the microscopic level as thermal energy. It is possible for 
energy to be obtained during the formation of the deuterium nucleus and the 
tritium nucleus. Also it is possible for energy to be obtained during the 
fission of one atomic nucleus of uranium. 


Methods of Releasing Nuclear Energy 


During the contact of two nuclei of the light nuclides in a nuclear chain 
reaction, it is necessary to overcome the barrier of the repulsive electro- 
static forces, and this requires considerable kinetic energy. The same 
thing is true in the case of a heavy nuclide, which must undergo fission as 
a result of the loss of internal stability since it must undergo excitation 
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in a nuclear chain reaction by means of a high degree of energy. This can 
take place by means of capturing a nucleon, which its link has, and 
kinetic energy. The same thing is true in the case of excitation of 
uranium. 


For industrial obtainment of nuclear energy it is insufficient to carry out 
an isolated nuclear fusion or fission chain [reaction]. This is because it 
is necessary to carry out a chain reaction during which, at the end of one 
basic nuclear chain [reaction], there occurs the formation of the same 
chain [reaction] in the new nuclides of the next generation. The chain 
reaction occurs during the nuclear fusion because of the heating up of the 
light nuclides reacting by means of sufficiently high energy. 


After that the thermal energy formed as a result of the nuclear fusion in 
one generation is directly used to raise the kinetic energy of the next 
nuclides which still have not participated in the reaction--that is, to 
carry out the same nuclear reaction in the next generation. The chain 
reaction in the nuclear fission of the heavy nuclides occurs by means of 
neutrons released radioactively during the fission. 


These neutrons, which are called “accelerating neutrons," have kinetic energy 
and can be used in the ideal case of successive fissions, that is, in the 
case of heavy nuclides which have not yet undergone fission in the next 
generation. 


Among the heavy nuclides preferred for this purpose are [those of] thorium 
and uranium, which are both found in the ground, and some types of uranium 
which are artificially created. A captured neutron in uranium does not 
require any kinetic energy for the excitation of a fission reaction. For 
this reason it is possible to achieve uranium fission by means of slow 
neutrons--even in cases where their kinetic energy is sluggish and weak and 
their temperature is room temperature and that of the surroundings. Such 
neutrons are called "thermal neutrons." 


Nuclear Reactors and the Chain Fission Reaction in Them 


The part of the nuclear reactor in which the nuclear energy is released by 
means of an apparatus where the chain fission reaction is maintained is 
called the active area of the core. 


The actual active area, with its physical properties, differs from the ideal 
fission environment. This is why the circumstances or conditions for 
maintaining the chain fission reaction in it are complicated. Only a 
portion of the neutrons in fission which are combined by nuclear fuel can 
bring about fission again. The remaining neutrons are captured. After the 
occurrence of certain nuclear reactions which are sometimes complicated, 

a new nuclide which has undergone fission is formed and this sequence is 
called the “nuclear focus" or "nuclear propagation,” depending on whether 
the number of newly-formed nuclides which have undergone fission is less or 
more than the number of nuclides which have [only] undergone fission. 
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Those neutrons which are in fission are never combined by the nuclear fuel. 
They either escape the active area or are absorbed in productive fashion in 
their component materials or in the product of waste material of the fuel 
which has undergone fission. 


It is necessary, in order to maintain the fission reaction, to guarantee the 
same number of the neutrons which cause the fission in all the generations. 
This state of balance of the active area is called the "critical state" and 
is matched, because of certain physical conditions, by a certain quantity 

of nuclear fuel called the “critical mass." The number of neutrons in the 
fission is always larger than the number of neutrons causing the fission. 
This competition ranges between about 2.5 and 3.0. 


Nevertheless it occurs, and occurs easily. In fact it is impossible to 
reach the critical state in the active area touched. 


The use of slow neutrons is considered to be an important factor which, in 
some cases, facilitates and enables the attainment of the critical state, 
as is the case with natural uranium. 


Methods of the Mechanism of the Chain Nuclear Reaction 


In order for a nuclear reactor to operate at a capacity of 1 kilowatt-hour 

it is necessary to carry out some degree of fission in its active area. 
Unlike the traditional means of obraining energy in which the capacity 
increases with the increase of the quantity of fuel involved, the quantity of 
nuclear fuel in the active area of the reactor stays the same. The 

mechanism of the capacity is based on the principle of inducing the intensity 
of the chain fission reaction. 


The average life span of one generation of immediate neutrons--that is, 
neutrons immediately released during fission in the active area--is very 
short. Any positive deviation from the critical state in these immediate 
neutrons could, with fast neutrons, lead to a nuclear explosion. Even with 
slow neutrons it could lead to a rapid increase in capacity which cannot 

be controlled by progressive means of an automatic mechanism. For this 
reason it will never by possible to allow the possibility of the critical 
state in the immediate neutrons [to be used] inthe application of reactions. 


When directing the capacity it is possible to introduce a change in the 
critical state of the active area in manh of its various physical properties. 
Usually what is directed to the active area is sufficiently absorbed. A 
portion of the neutrons are absorbed and this diminishes the portion of 

the neutrons causing fission. It is also possible to change the quantity 

of nuclear fuel in the active area, to change the size of the reflector, and 
to change the quantity or properties of the transmitter in nuclear reactors 
having slow neutrons. 
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The Nuclear Reactor As a Complete Function 


A nuclear reactor constitutes an apparatus in which a nuclear fission 

chain reaction is maintained. Reactors can be classified in accordance 

with their purposes as reactors for use in schools, experimental reactors, 
production reactors “for the production of uranium conversions,” 

[reactors which serve to] convey ships and missiles, [reactors which produce] 
permanent [sources of] energy, and reactors for special purposes such as 
those for conveying and those for [producing] energy. 


Every nuclear reactor serves numerous purposes. Thus the main objective of 
permanent energy reactors is to produce a large volume of energy in a given 
location. This is why nuclear energy reactors are the basis for generating 
energy from nuclear fission. The building f a nuclear reactor has to take 
into account some of its basic functions such as the placing of the nuclear 
fuel in the active area, slowing down the neutrons in fission in operating 
reactors by means of slow neutrons, the mechanism of the chain fission 
reaction, and the release of thermal energy from the active area. The nuclear 
fuel is placed in the fuel columns, which are usually rods or a bundle of 
rods covered by special construction material. The greater part of the 
energy from nuclear fission i~ generated in the fuel rods, and the covering 
protects the nuclear fuel from rusting due to the environment, prevents the 
leakage of atomic radioactive products which have undergone fission, and in 
some cases even allows the function of the special part carried by the fuel 
column. 


The transmitter is smaller than the kinetic energy of the fast neutrons in 
fission. It can constitute, together with the nuclear fuel, a homogeneous 
mixture or solution or a non-homogeneous system supplemented by the trans- 
mitter. Usually the active area is surrounded on the outside by a reflector, 
called the “escape of the neutrons," and usually it is made of the same 
material as the transmitter. 


The capacity of the nuclear reaction is set in motion directly in the 
active area or in the reflector, usually by means of driving rods which 
contain a powerful absorber of neutrons [consisting of] boron or cadmium or 
by means of moving fuel columns. The cooler surrounds the fuel columns and 
from it the thermal energy is propelled from the nuclear fission. This 
energy is conducted to the outside of the nuclear reactor. In some energy 
reactors the substance used as a cooler is various gases such as carbon 
dioxide gas and helium or some liquids such as light water, heavy water, 

or steam from light or heavy water, and sodium. Usually the cooler is 
selected from the same type as the transmitter. 


Today energy reactors are being constructed which operate with slow neutrons 
as non-homogeneous reactors. There is also a large number of twins of 
individual types of fuel, transmitters, and coolers. Usually nuclear 
reactors are constructed in pressure containers, and in some cases they have 
pressure channels. 
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Nuclear Plants 


[Nuclear plants] constitute industrial installations which, by means of 
nuclear fission, produce thermal energy which is gradually converted into 
the desired electric power within the limits of distinctive criteria. 
When this happens it is possible to use some of the thermal energy in the 
nuclear reactor. A nuclear plant consists of one or three [circuits] as 
well as some auxiliary circuits. 


The cooler is in the first circuit, and it is a nuclear radiator. The 
inactive steam flows in the second circuit. The two circuits are separated 
from each other by the heat exchanging areas of the fuel generator. In 

some cases the second circuit might be dispensed with and the cooler of the 
radioactive activity is placed in a turbine apparatus or sometimes, for 
reasons of safety, another main circuit is placed between the two circuits 
and there are changes in the heat associated with it. This is the case when 
cooling a nuclear reactor with sodium. To the circuits is added a fuel 
economy auxiliary, a liquid transmitter circuit, and other things such as a 
circuit for eliminating active residue and circuits for cooling the 

reactors in case of accicents. Present electricity-producting nuclear plants 
and traditional electricity-producing plants closely resemble each other 

and differ [mainly] in one way: Nuclear plants have elements which are 
strongly radioactive, and even particles. They produce products which have 
undergone fission and are highly radioactive, and even active nuclear 

waste materials. The energy reactor itself represents activity which is 
equivalent to several thousand tons of radium. 


For this reason nuclear power plants involve the taking of some special 
measures to guarantee safety from radioactivity. 


Chemical and Fuel Evaluation at Nuclear Plants 


At nuclear power plants based on using nuclear fuel one obtains less 
energy--as has already been mentioned. This limitation is attributable to 
the physical and technological properties of the nuclear fuel, to the 
nuclear fuel itself, and to the dynamic and technological properties of 
the nuclear plant. 


Only natural uranium can be used as a nuclear fuel in its natural state after 
nuclear fission. Mostly enriched uranium is used as nuclear fuel in 
operating reactors, and the ignited fuel is very valuable from the standpoint 
of energy. For this reason it is chemically treated and put back in the 
nuclear reactor. This makes it possible to raise the energy yield of 
natural uranium. During the production of electric power at a nuclear plant 
it decreases from 30 to 40 percent. If the combustible nuclear fuel is 
chemically treated, it is possible to raise the energy yield. 


Nuclear Yield 


Nuclear energy constitutes a complex branch of a country's production 
activity, the objective of which ultimately is to produce a sufficient 








juantity of inexpensive power. But one cannot simply reduce the problem of 
nuclear energy toone of building and operating electricity-producing nuclear 
plants. 


Nuclear energy is part of a particular high-level energy system. Whenever 
energy production is greatly increased, this must be accordingly adapted to 
the requirements of this system in terms of reliability and safety of 
operation, the cost of the energy produced, the extent of participation, 

and the adjustment of the system's capability. Nuclear power requires the 
existence of a complex series of industrial establishments whose fuel cycle 
is complete. The cycle begins with the uranium and thorium mines or the 
extraction of it from minerals in which it is found, as is the case in 
Morocco where there is a lot of phosphate. The cycle then continues with the 
preparation of the chemical processing of the nuclear fuel and then enriching 
it for the production of fuel columns. Then there are the plants which 
chemically treat the ignited nuclear fuel, and finally the cycle actually 
ends with the preparation of the elimination and long-term storage of the 
radioactive waste material. 


Nuclear energy can exist only if a nation's society has reached a certain 
general level of industrial development. It requires a high degree of 
intellectual maturity and academic specialization. It also requires 
organized [teams of] specialists, a wholesome international division of 
labor, sufficient technical extertise, and large-scale production, economic, 
technological, and scientific activity. 


The Broad Significance of Nuclear Energy 


The task of nuclear power does not stop with providing a nation's society 
with all of the energy that it needs. Nuclear energy must also participate 
in solving the vital problems of an industrial society. This includes 

the problems of providing this society with raw materials and food as well 
as providing it with an acceptable environment. 


When efforts are being made to solve the raw materials problem, it is the 
job of nuclear energy to provide sufficient quantities of electrical and 
thermal power so that the country's soil can be economically treated, 
especially when the soil is poor in terms of content of raw materials. 
Nuclear power should thus allow the other traditional fuels to be used as 
chemical raw materials which do not necessarily need tc undergo combustion 
for energy purposes. 


As far as the problem of feeding society is concerned, this involves the 
desert areas whose people require drinking water--which can be economically 
obtained by means of the desalinization of seawater. Industrial fertilizers 
are also necessary in order to make agricultural production more intensive. 
It is also necessary to have a large amount of electric and thermal power 

in order to desalinize seawater. And nuclear power, by means of treating 
waste, participates in solving our vital environmental problems. 
































i 


| Siar: , “5 - ze = 

| Po staf lh Pre 
| SR tens oI) i 
; 














Sample of the Design of a Nuclear Plant 
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SOUTH AFRICA 


NEED TO BUILD ADDITIONAL NUCLEAR POWER STATIONS REPORTED 


Johannesburg THE STAR in English 26 May 83 p 10 


[Article by J. Manuel Correia] 


[Text | 


CSO: 


South Africa will have to decide 
within the next two years on a com- 
prehensive programme for 
nuclear power stations, but the 

to be faced, financial and 
otherwise, are daunting. 

Energy experts agree that this 
country has no option but to build 
more nuclear power stations and 
that because of scarce inland water 
resources they will have to be sited 
at the coast. 

They see the drought — and the 
power cuts possibly from it 
~ as driving home y to the 
authorities a greater awareness of 
energy problems and the need to 
plan for a nuclear future now. 

But they also point out that build- 
ing another nuclear power station 
now will be no panacea for any 
droughts that might come in the 
next decade. 

Escom has, it is understood, in- 
vestigated several coastal! sites for 
nuclear stations. Understandably, 
nobody will say where. 

If the Government decided tomor- 
row that it wanted another nuclear 
power station built as soon as possi- 
ble Escom would be in a position to 
do so at Koeberg, because it owns 
the land next to it 

There would be no engineering 

but there are other fac- 
tors to consider — including opposi- 
tion by environmentalists and the 
panic button syndrome — in any 


possible Koeberg 2 option. 


5100/45 


It is, therefore, logical to assume 
that the next nuclear plant will not 
be built at Koeberg and unlikely 
that another nuclear power station 
will be built within the next four 


years. 

Because of the exacting construc- 
tion and technology involved it 
would not be operational for another 
decade or so. 

What is bedevilling the country’s 
nuclear programme is cost. The 
original contract price for Koeberg 
was R972 million. 

Inflation and other factors had 


PUBhed this cost up to Ri 800 million 


by this year 

The next power station could easi- 
ly cost double this — a sum Escom 
ang find an extremely heavy bur- 


South African industry is itching 
to take a bite at the nuclear cher- 
ry, but the experts warn that a nucle- 
ar programme is not to be undertak- 
en at the breakneck speed of putting 
up a 50-storey building 


Some years ago | discussed breed- 
er reactors with a prominent nucle- 
ar scientist and he foresaw they 
would be built one day in this coun- 
try 

However, experts today say that 
breeder reactors — reactors which 
manufacture their own fuel — avail- 
able commercially are beyond the 
resources of this coun 

They will be built, certainly, but 
probably only around 2050 











EUROPEAN AFFAIRS 


DANISH MINISTER REFUSES TO ACT TO HALT SWEDISH N-SHIPMENTS 
Copenhagen INFORMATION in Danish 16 Jun 83 p 3 


|Articie by Alex Frank Larsen] 

[Text} "I see no reason for further investigation,” says the minister of 
environmental affairs, Chr. Christensen (Christian People's Party) in com- 
menting on a Danish campaign against the Swedish shipment of spent atomic 
fuel through Danish waters. 


The Organization for Information Regarding Atomic Energy (OOA) has just 
finished up an extensive collection of signature which will be used to sup- 
port the demand to stop nuclear shipments to--among other places--the Barse- 
back power plant by the nuclear ship "Sigyn." 


The OOA is proposing as a minimum demand that the Danish Government should 
request the Swedish authorities to stop the runs until there is a “thorough 
and reliable analysis of the risk which the transportation poses to Denmark." 


Up until now the risk has been judged on the basis of foreign theoretical 
calculations. They don't take into consideration special Danish conditions, 
the density of population, heavy traffic in Oresund and Storebaelt, fishing, 
or the increased traffic of oil and gas tankers which constitute the greatest 
danger in connection with the nuclear shipments, the OOA maintains. 


The Danish authorities have “disastrously failed" by not requiring such in- 
vestigations before approving the Swedish crossirgs and by "completely un- 
critically accepting a superficial Swedish risk evaluation, full of mis- 
takes, rather than protecting Danish interests," Tarjei Haaland of OOA said. 


The Matter Is Not Over 


The minister of environmental affairs, Chr. Christensen, tells INFORMATION 
that he sees no reason for further Danish investigations. 


“Our request to the Swedish minister to include the transportation problems 
in the Oresund in t! special Barseback committee was, as is known, rejected, 
but the matter is not ciear up with that. We have received an invitation 
from the Swedish minister to discuss the matter when the report on the 
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“groundings of ‘Sigyn‘ are ready. We have been pressing for an answer but 
we have not received any data for a meeting. The agreement is under consid- 
eration and we'll not take any action until the report is available. 


“The report concerns only the nuclear vessel, but OOA's demand involves con- 
crete investigations of many other aspects of the crossings. 


"The decision of the Danish parliament was that one should ask the Swedish 
Government for a more detailed investigation of the problems involved in 
the transportation. Naturally, we are not satisfied with the rejection 
concerning the Barseback committee, and the first thing now is that the 


matter will come up again in a meeting between the Swedish minister and the 
undersigned.” 


Big Differences 


The Swedish Government is of the opinion that the matter has been negotiated 
to a resolution and that Denmark has accepted the Swedish transport plans. 
Minister of Energy Birgitta Dahl has agreed to reopen the question but 
without proposing any changes in the prospect. 

The OOA blames the Danish environmental authorities, that is, especially the 
environmental board, Supervision of Nuclear Installations and the State In- 
stitute for Radiation Hygiene for having accepted on a very casual basis 

the nuclear shipments through Oresund and Storebalt. 


The OOA alleges that only after public uproar has the changing Danish environ- 
mental affairs ministry raised doubts about the shipments through Oresund 

by, among other things, challenging reports from meetings between the two 
ountries’ offictals. 


Danish authorities last summer explicitly stated that they prefer'ed nuclear 
shipments through Storebalt over Oresund. It was emphasized that the two 
waters were judged to be "navigationally equal" but not equally suit-ble 

for nuclear shipments, and it is in regard to this that the Danish-S\'edish 
struggle continues. 


kepticism 


The OOA campaign is based on p skepticism regarding the Danish ac- 
eptance which implies that ughly six nuclear shipments annually can 
increase to almost 150 per ys 


Acceptance was based on the so-called Final Safety Report of the Swedish au- 
thority SKBF [Swedish Nuclear Energy Development Commission], which esti- 
mates the consequences of the most serious accidents at 1-2 cancer fatal- 
ities per year. This will occur if 10 transportation containers are sub- 
jected to intense fire for an hour and a half in a collision with an oil 

or gas tanker. 
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Tarjei Haaland has in the OOA"s paper ATOMKRAFT . mpared this assumption with 
other calculations which call attention to radioactive leaks which are 
50,000 times greater and consequently will have far greater consequences. 


The difference stems from the fact that the Swedes assume that a fire will 
last at the most an hour and a half if a nuclear ship cotlides with a 
tanker, while an English report calculates the duration of the fire at 9 
hours, that is, the time necessary to burn holes in the waste containers. 





While the Swedes are calculating on a leakage of one percent of the very 
radioactive caesium 137, the English PERG [Production Emergency Redistribu- 
tion Croup] report estimates on the basis of the so-called Rasmusen report's 
calculations on a leakage of up to SU percent. The difference per container 
is 3.74 curfie in the Swedish report and 187,000 curie in the English. 


Each shipment via the “Sigyn” includes 4-5 waste containers with a total of 
about 40 percent of a Barseback reactor's content of longlived radioactive 


matter ° 
No Danish Analvsis 


The Danish authorities have not gone into these discussions with their own 
investigations but have without further documentation stated that that 


caesium essentially will be retained in the containers. 


ve State Institute for Radiation Hygiene has not, writes Kaare Ulbak from 
the institute, “undertaken a comprehensive, independent safety analysis of 
the sea transportation of spent core fuel including the Swedish sea trans- 
ort plan but has looked at the validity of a number of the assumptions made 
in the PERC report.” 


Tarjei Haaland from OOA adds, "Why in the world has SIS not undertaken an in- 
dependent safety analysis of the Swedish sea transport plan? It is clearly 
task to evaluate the health risks associated with the Swedish shipments 
of atomic waste in Danish waters. And all the more so since the Final Safety 

did not at all evaluate the possible health and environmental conse- 
juences of a leakage as a result of an accident in Danish waters through 
which the shipments would go. 


"Why ive the Danish authorities not laid such calculations of the conse- 
juences on the table? Possibly because likelihood of an accident is so 

mall that it {is not worth the trouble. That excuse was also used at the 
beginning of the Barseback affair. But pressure from the people and the poli- 
ticians gradually lead to a recognition that accidents with very great conse- 
ence ld be examined even if the probability was very small. Obviouslv 


Id be the ise also in this matter,” Tarjci Haaland writes. 
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FRANCE 


FRAMATOME RESEARCHES UNDERMODERATED REACTOR TO CONSERVE URANIUM 
Paris REVUE GENERALE NUCLEAIRE in French Jul-Aug 82 pp 405-408 


[Article by J.P. Millot, director of Framatome's Advanced Studies 
Service] 


[Text] Are undermoderated reactors--in which the core conversion 
rate is increased through a reduction in the moderation ratio--of 
some interest in economic and strategic terms? Some major com- 
panies, such as KWU and Babcock, have done some research on this 
yre of reactor in recent years. In France, Framatome has con- 
ducted a preliminary series of analyses, as described by J.P. 
Millot in this article. 


Introduction 


The production of electricity from nuclear energy is now based on 
the use of PWR [Pressurized Water Reactor] systems. These reac- 
tors produce energy at a cost that is of economic interest, but 
they do consume large amounts of raw material: natural uranium, 


Other types of reactors have been developed in order to achieve 

a better use of the fissile material. In France, this effort 

has concentrated on RNR [Fast Neutron Reactors]. This work has 
Shown the value of these reactors in terms of conserving the raw 
material used. However, current evaluations suggest that the 
price of the energy produced by these reactors will be higher 
than the cost of energy produced by a PWR, because of the higher 
investment costs, with the fuel cycle costs being in line because 
of the present abundance of uranium. 


For this reason, it may be of interest to try to reduce the 
consumption of uranium in a PWR in order to make a compromise be- 
tween its economic interest and the interest of an RNR. Such 

an attempt has been made in recent years by KWU and Babcock, by 
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increasing the core conversion rate through a reduction in the 
moderation ratio. At Framatome, we have also done a prelimi- 
nary analysis of this type of reactor in order to judge its in- 
terest, and also to determine the technological difficulties 
that might arise during its eventual development. 


The characteristics of an example of an RSM [Undermoderated 
Reactor], as indicated below, reveal the possibility of such a 
compromise. As we shall see, in order to limit the uncertain- 
ties in evaluating such a reactor, we made maximum use of 
existing technologies: PWR technology for the boiler, and RNR 
technology for the fuel. 


The example used is a 3,800 MWth boiler unit with four primary 
Circuits (or 1300 MWe) so that it can be compared with a PWR 
reactor (Paluel) of the same electrical power, all of whose 
characteristics are well known. 


Outside of the reactor core, the RSM has the same basic primary 
Circuit elements as those of a PWR, except for some minor modi- 
fications. It follows, then, that the investment cost for an 
RSM should be very close to the investment cost for a PWR. 


A study of the fuel cycle cost has been done. It showed that 
the cost per kWh produced by the RSM was equivalent to the cost 
of a kWh produced at Paluel. 


For a given nuclear RSM unit, there are two possible cores: 


a. aocore called RSME [Raw Material Economizer/Undermoderated 
Reactor] with a fissile fuel of natural uranium and plu- 
tonium, which consumes only about 10 percent of the natu- 
ral uranium needed for a PWR; 


b. a core called RSMC [Raw Material Converter/Undermoderated 
Reactor] using a fissile fuel with a base of enriched 
uranium and plutonium, which consumes only about 50 per- 
cent of the natural uranium needed for a PWR. 

The RSMC, which produces large quantities of plutonium, can 

increase the speed of penetration of the RSME units, which will 

therwise be slow, as it is dependent on the production of plu- 
tonium by PWR units. 


In this article, we will present in succession: 


1. a description of the characteristics of the RSM unit; 














Db. an example of analysis of the strategic interest of 
an RSM in terms of utilization of the raw material 
and integration in the French nuclear power plant 
system; 


Cc. an economic study of the fuel cost and its 
sensitivity to variations of its main components; 


d. a parameter sensitivity study. 

I Description of the Boiler 

1.1. General Comments 

The undermoderated reactor responds to the desire to conserve 
the raw material used in this instance, natural uranium, by 


increasing the conversion rate, defined as follows: 


_— Number of captures in fertile material (U 238) 


- Number of absorptions in fissile (U 235; Pu 239; Pu 241) 





Tunis conversion rate measures the reactor's capacity to 
transform by capture the fertile material (U 238) into fissile 
material (essentially Pu 239), which may then be reused ina 
reactor after reprocessing. 


Tne interest of such a reactor, in terms of its inclusion in 
the French power plant system, will be studied in section II. 
Here we will simply give a few of the concepts which guided the 
project. 


a. In order to increase the conversion rate, the neutron 
spectrum must be shifted toward the rapid and epithermal energy 
domains, in order to take advantage of the strong absorptions 
of the resonances of U 238. 


This shift is done in the RSM by means of a decrease in the 
volume of the moderator (water) in relation to the volume of 
fuel (UO, or UO5-Pu0>). 

Type of reactor Moderation ratio (YH20/YUO2) 


PWR (Paluel) 1.66 


RSM 0.51 
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b. The second concept related to the RSM involves the 
use of the experience acquired with the conventional PWR. 


In this way, we can attempt to limit the inevitable investment 
costs related to the start of a new project. 


For example, for everything related to the steam generators, 

the primary pumps, and the general facility, we made maximum 

use of the PWR equipment (of the Paluel type). We did, however, 
incorporate some changes in technology in order to design an 
optimized and competitive reactor. 


c. In the same way, based on obvious similarities, we tried 
to make maximum use of the RNR experience for the fuel. 


1.2. Evolution of Materials; Limitations 


Tne RSM nuclear reactor is a boiler with a thermal power of 3,800 
MW with four circuits. 


The main changes concern the core and its environment; in 
addition, some incidences on systems and the point of .unction- 
ing of the primary pumps should be mentioned. 


We will assuine that the undermoderated reactor core will be 
placed in a boiler of the Paluel type, and will not repeat here 
tne description of the primary circuit. We will simply give a 
description of tne reactor core. 


1.2.1. Core 


The RSM tank is identical to the Paluel tank in its diameter. 
The heignt was reduced in proportion to the reduction in height 
f the fuel rods. The same is true for the internal eyuipment. 


The reactor core includes: 


a. 199 fissile fuel assemblies. These are hexagonal in shape. 
The rods, with a diameter of approximately 9 mm, are sheathed 
in stainless steel. The total neight of the fuel is 2.35 m. 
Tnls measurement includes the upper (20 cm) and lower (30 cm) 
axlal coverings made of depleted uranium oxide. 


The fissile fuel used may be: 








l. either a natural uranium/plutoniwn mixed oxide; 
in this case, the RSM is an RSME (Economizer); 


2. Or an enriched uranium/plutonium mixed oxide; 
in this case, the RSM is an RSMC (Converter). 


The fuel consists of pellets of powdered UO?-Pu02 mixed oxide. 
Tne plutonium used can be the plutonium removed from PWR units. 


The low moderation ratio (0.51) requires the use of a triangular 
type of system. A preliminary choice was made to use steel 
Wires wound in spirals around each rod, and attached to each 
end by soldering. In this way, the grids of the conventional 
PWR are eliminated. In order to maintain the structure of the 
rod clusters, we used a hexagonal steel casing about 2 mm 
thick, with grooves on the inside in order to eliminate part of 
the excess water created by the hexagonal design. The distor- 
tion of the moderation ratio near the edge of the assembly (in- 
terassembly layer of water) does create power peaks. To limit 
these peaks, rods containing naturai uranium (possibly with 
Samarium) are arranged in the angles of the assembly, thus 
forming an internal covering, which is involved in the produc- 
tion of plutonium. 


The use of a steel canning sheath for the fuel rods should 

make possible an increase in the average discharge combustion 

rate in relation to a fuel sheathed in zircaloy. We assumed 

that it was possible to achieve a combustion rate of 64,000 MwJ/t. 
This increase in the combustion rate makes it possible to com- 
pensate, in terms of the cycle cost, for the additional absorp- 
tion caused by using steel sheaths. 


b. 34 fertile assemblies made of depleted uranium surround 

the fissile core. As the diameter of the rods was increased 
with constant spacing being maintained in order to increase 

the mass of U 238, the moderation ratio in this radial covering 
is 0.3l. 


This radial covering, formed of a layer of assemblies with 
only depleted uranium rods, with a lower moderation ratio than 
in the core, acts as a reflector and increases the production 
of plutonium (about 30 percent of the fissile plutoniun pro- 
duced). 


In addition, the rods of the fissile core are extended (by 
changing the type of pellets ina rod) by two regions of 20 
cm and 30 cm, which act as an axial covering in depleted U0, 
(accounting for approximately 25 percent of the fissile plu- 
tonium produced). 
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RSM: Cross Section of Fuel Assembly 
Ke 

l. Casing 

2. 60 fertile rods 

3. 390 fissile rods 

4. 18 guide tubes 


The use of this casing does make it possible to distribute the 
flow of the primary fluid between the fissile assemblies and 
the radial covering, by means of a variation in the water pas- 
sage section in the base of the assembly. 


In addition, the system of attaching the rods in the base of the 


assembly (on a spike in the lower tip) makes it possible to sup- 
port the rods both axially and in rotation. 
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1.2.2. Control and Systems 


Control of the reactor (variation of reactivity caused by 
combustion and power variations) is handled entirely by 66 
clusters of 18 absorbent rods of B4C enriched with boron 10. 
The elimination of the borication system (dilution is rendered 
useless because of the ineffectiveness of soluble boron) means 
that simplifications can be made in the following equipment: 


a. RCV [Volume and Chemical Control]; 

b. REA [Water and Boron Addition]; 

c. RIS [Safety Injection]; 

d. TEP [Treatment of Primary Effluents]; 
e. REN [Nuclear Sampling]; 

f. Tubing layout. 


The economic impact of the elimination of these features is 
of some significance. 


The operation of such a reactor in which reactivity and power 
variations are handled by rods is made easy because of th~> ex- 
cellent neutron stability of the core, and the decline in abso- 
lute value of these parameters: 


a. excess reactivity due to depletion; 
Db. temperature and vacuum coefficient. 


Based on the epithermal section, the effective section of 
absorption of boron 10 (in I/V) is smaller. This lowered ef- 
fectiveness of boron requires the use of B4C absorbent rods 
enriched with boron 19. In addition, a second system of 
clusters (SAC), in order to maintain the subcritical level of 
the core, has been planned. 


1.2.3. Primary Pump 


The RSM core is more resistant hydraulically than the core of 
a PWR, because of the lowered moderation ratio. As a result, 
with the same pump characteristic, there is a decline in flow. 
Studies have shown that at the temperature of the primary 
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Circuit of Paluel, despite the reduction in flow, there were 
Still sufficient margins. This shows that the Paluel pump 
could be adequate. 


1.3. Performances 
A mean fissile fuel combustion rate of 64,000 MwWJ/t U is 


possible through the use of steel sheathing. It makes the 
following performances possible: 


Mean Combustion Rate Duration of 

of Core a Program 
Cycling by thirds 21,300 MWJ/t U 16 months 
Cycling by fourths 16,000 MWJ/t U 12 months 


The power supplied by the various depleted uranium coverings 
represents on the average 15 percent of the total power. 


The conversion rate for such a reactor is then 1.06, while 
the time required for doubling the plutonium--determined by 
taking into account the time of immobilization for cooling and 
reprocessing of the unloaded fuel (3 years)--is: 

12.5 years for the RSMC; and 

70 years for the RSME. 
Il Strategic Interest 


An estimate of the penetration of an RSM system has been done. 


The following hypotheses were used for the example given as an 
1llustration: 


a. a Supply of natural uranium of 300,000 tons, with a 
third of this consisting of French reserves, with the 
rest coming from new deposits or from imports; 


b. a supply of 50 reactors of the Paluel 1300 type in 1990; 


c. a4 percent per annum increase in electricity consumption 
over the next few decades. 
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The conclusions of this estimate are as follows: 


a. The “PWR alone” strategy will reach its limits toward 
2010-2020 because of the depletion of reserves; 


Co 


The “PWR + RSME” strategy will progress very slowly 
between 2005 and 2025 because of a shortage of plu- 
tonium, and will only really grow after 2030, but 
will not be able to catch up with the demand for 
electricity; 


c. The “PWR + RSMC + RSME,” which favors the accelerated 
production of plutonium, does follow the electricity 
demand. 


III Economic Interest 


The strategic interest of an undermoderated reactor can not be 
considered in isolation from economic contingencies. 


For this reason, it seemed important to show that the cost per 
kWh produced by the RSM was placed correctly in relation to the 
cost per kWh produced by the PWR and the RNR. 


The assumptions used for this comparison came from data 
provided by the PEON [Production of Electricity of Nuclear 
Origin] commission. 


The cycle costs are comparabie for the RSME to the costs of a 
PWR. For the RSMC, the results are somewhat more unfavorable, 
because of the need to enrich the uranium used. 


In order to determine the total cost per kWh, we assumed that 
the amount of the investment and operating costs of the RSM were 
unchanged in relation to such costs for the PWR. This is a 
reasonable assumption, since the equipment is either similar 

Or identical, and the same is true of the procedures used. So 
the cost per kWh is comparable to that of a PWR. 


IV Sensitivity of Parameters 


The preceding evaluations form only a preliminary study. For 
this reason, the results given are somewhat uncertain, which 
may change the interest shown in this type of reactor. A sen- 
Sitivity study has been done in terms of both the strategic 
interest and the economic interest (cost price per kWh), by 
varying the principal characteristics of this reactor (RSM): 
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a. the conversion rate; 

b. the mean line power; 

c. the maximum possible mean combustion rate; and 
d. the fluid intake temperature in the core. 


The conversion rate comes from an optimization based on the 
neutron codes now available in France. A qualification of 
these codes has not been done on these types of systems. We 
should point out, though, that our results do agree quite well 
with those published by other authors, particularly those given 
in bibliographic reference 2 [not included], which were com- 
pared with a group of American experimental results. 


The mean line power used (230 W/cm) is much lower than that of 
an RNR: 330 W/cm, but higher than the power cited by other 
writers. 


The combustion rate used was selected in order to be lower 
than the rate now considered for the RNR. For this parameter, 
the RNR experience is directly applicable. 


The risk related to the intake temperature is more difficult 

to evaluate, as the RNR experience is not applicable. It is to 
be determined in terms of the risk of corrosion of the sheaths 
and margin related to the DNBR [expansion unknown]. Con- 
cerning the risks of corrosion, some experience has been acquired 
with fuels sheathed in stainless steel in PWR and BWR [Boiling 
Water Reactor] systems. In particular, we can say that the 
stainless steel fuel sheath of the SENA series poses no more 
problems than a zircaloy fuel. 


Then the following assumptions were made: 
a. a reduction in line power (change to 205 W/cm); 
a. a reduction in the conversion rate (change to 1.01); 


c. a reduction in the combustion rate (change to 55,000 
MWJ/t); and 


d. a reduction in the intake temperature (change to 287°C). 
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results do show the slight incidence of a variation of line 
power or the conversion rate on both the strategic and economic 
interest of this reactor. 


economic terms, the combustion rate is the most sensitive 
arameter. Fortunately, this is also the parameter for which 
he experience acquired with the RNR is most directly transpo- 
Sable, and based on the evolution of the knowledge acquired, 
the presently proposed value may be increased. 


At tne present time, the greatest uncertainty concerns the 
intake temperature. This may be brought into question again 
because of problems caused by the corrosion of fuel sheaths, 
much: more than by problems related to the cooling of the fuel. 
However, a reduction in this temperature would not endanger 
the economic and strategic value of this reactor. 


J ‘onclusion 


Like the authors listed in the bibliography [not included], we 
found that the RSM may be of interest both in economic and 
trategic terms. 


St 
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ther study and testing are necessary in order to confirm 
nese preliminary evaluations. 





FRANCE 


NEW KIND OF NUCLEAR FUEL USES ZIRCALOY 


Paris REVUE GENERALE NUCLEAIRE in French Sep-Oct 82 p 465 


[Text] The decree authorizing COGEMA [Nuclear Materials 
Company] and FRAMATOME to build a nuclear fuel plant at the 
Pierrelatte site was published in early September. 


This plant--known as the "“Y" project--will manufacture fuels 
for pressurized water reactors. It is to begin service toward 
the end of 1983 ocr in early 1984. In the first phase its capa- 
city will be 500 tons a year; this capacity may later be raised 
to 1,250 tons. 


In order to carry out this project: construction and operation 
f the plant, design and development of the fuels, marketing of 
tne products, COGEMA and FRAMATOME established two jointly-held 
Subsidiaries: the CFC and FRAGEMA. 


The plant will produce standard fuels and should relatively soon 
begin to produce a new, higher performance, more economical fuel 
element: the AFA [French Advanced Assembly]. 


The AFA is now being developed by FRAGEMA in cooperation with 
the CEA [Atomic Energy Commission] and tne SICN (a COGEMA sub- 
sidiary). 


Contrary to tiie standard fuel elements, whose structural 
material is Inconel, the AFA will use zircaloy, a material con- 
taining less cobalt, and which absorbs fewer neutrons. This 
will increase the efficiency of uranium usage, and will decrease 
tne activity of the primary circuit. 


Some other advantages of the AFA are that it is easier to 
machine and that it can be removed from both the top and from 
the bottom. In this way, if necessary it can be repaired during 
a scheduled reactor shutdown. This ease of removal will also 
help to facilitate the mechanical phases of reprocessing opera- 
tions. 
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BRIEFS 
LEA LANT FOR INDONESIA--Italy and Indonesia have signed, in Jakarta, an 
igreement relative to a loan of $3.75 million, obtained from Mediocredito Cen- 
trale, which uses the Banca Nazionale del Lavoro as agent bank, and intended for 
partial fimancing (25 percent) of the contract for the furnishing to Indonesia, 


Nira, ft the design, construction and startup of a laboratory for production 
yf el of the heavy-water type, including conversion of fissionable material! 
the form of yellow cake” into uranium-oxide powder of nuclear grade The 
iboratory will be built at Serpong, 40 kilometers from Jakarta, as part of a 
irge interdisciplinary Research Center being built for Badan Tenaga Atom Na- 
tional (BATAN), for which a subsequent expansion phase has already been 
lanned An agreement with the ENEA [expansion unknown], which will furnish 
issistance to Nira tor the particular process and safety aspects, is being fin- 
slized The loan falls within the framework of the Ministry of Foreign Affairs— 
peration and development The value of the contract is $15 million [Text 
ne NOTIZIARI( ELL'ENEA in Italian Mar 83 p 78] 11267 
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